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ABSTRACT

Although Augmentative and Alternative Communication (AAC) systems have
gained increasing acceptance in the US, they are not well-known and broadly used in
Thailand. To begin introducing AAC systems and interventions to children with complex
communication needs (CCNs) in Thailand, understanding Speech-Language
Pathologists’ (SLP) perceptions toward various AAC systems is considered an
important first step. This study assessed SLPs’ perceptions toward three AAC
modalities: gestural communication, communication boards, and speech-generating
devices. All SLPs in Thailand (n ~ 200) were invited to participate. A total of 78 SLPs
watched three video vignettes with a Thai child illustrating each AAC mode. They then
rated their impressions of (a) intelligibility, (b) ease of learnability and use, (c)
effectiveness, and (d) preference. SLPs also were asked what mode they would
recommend for a child with nonverbal communication or CCNs and for themselves.
They rated 9 factors that provided additional insights into considerations that may be
specific to Thailand and other developing countries. SLPs perceived different
advantages when considering using each AAC mode. The results indicated that most
Thai SLPs rated SGDs as being the more intelligible, effective, and preferred mode.
Gestural communication was rated as the easiest mode to learn and use for a child with
CCNs and had advantages in terms of affordability, maintenance, portability, and
durability. Communication boards had the advantage in affordability as this mode could
be accessed by children with diverse socioeconomic status. In conclusion, SGDs were
perceived to have greater socially acceptance among SLPs over gestural
vii

communication and communication boards as the modality used to promote
communication abilities of children with CCNs in Thailand. Although these results
provide insights into how AAC systems are currently perceived by relatively
knowledgeable professionals in Thailand, these results also revealed some biases or
lack of knowledge that is likely due to a lack of training and experience with AAC
systems and their current uses in other developed nations.
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CHAPTER ONE:
INTRODUCTION

Communication plays a significant role in our daily living. Functional
communication skills contribute to greater independence in activities of daily living and
self-determination (Drager et al., 2010), as well as to social participation and overall
well-being (Anaby et al., 2011; Hyppa-Martin et al., 2016; World Health Organization,
2015). Without functional communication skills due to speech, language, motor, or
sensory-perceptual impairments, social isolation will result (Cooper et. al 2009;
McNaughton et al., 2008). People with such impairments are referred to as individuals
with complex communication needs. Complex communication needs (CCNs) refer to
“impairments in speech-language production and/or comprehension, including spoken
and written modes of communication” (ASHA, 2020). Individuals with CCNs may have
severe speech, language, or communication impairments resulting from congenital
disabilities (e.g., cerebral palsy, autism spectrum disorders, developmental apraxia of
speech) or acquired disabilities (e.g., traumatic brain injuries, disability following
surgeries) (Beukelman & Mirenda, 2013). As a consequence of severe communication
disorders, such individuals experience little to no intelligible speech and thus cannot
depend solely on speech as a primary means of communication (Drager et al., 2010;
Dudek et al., 2005). These communication difficulties result in a lack of community
engagement and access to community environments, reduced academic and career
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opportunities, and an overall decrease in quality of life (Drager et al, 2010; Light &
McNaughton, 2011).
Drager et al. (2010) and Light and McNaughton (2012) reported that children with
CCNs experience significant limitations in several areas of development and
achievement (i.e., communication skills, speech-language development, cognitive
development, literacy skills, social participation, academic achievement, vocational
achievement, and overall quality of life). These risks occur because children with CCNs
have fewer opportunities to interact with adults and peers due to their difficulties in
verbal expression (McCathren, 2000). Adults, especially parents, play a major role in
facilitating children’s acquisition of communication and social skills (Dunst & Lowe,
1986; Huer & Lloyd, 1990; Parette & Angelo,1996). However, Downing (1999) noted
that severe speech impairments can lead communication partners to misunderstand
children with CCNs. They may think that children do not pay attention to the world
around them or simply have nothing to say. As a consequence, communication partners
are likely to ignore or respond inappropriately to children with CCNs.
Several studies have demonstrated that augmentative and alternative
communication (AAC), with appropriate intervention and collaboration from parents,
promotes communication competence and decreases challenging behaviors in children
with CCNs (Branson & Demchak, 2009; Drager et al., 2010; Ganz et al., 2011;
Machalicek et al., 2010; Romski et al., 2015; Schlosser & Wendt, 2008). ASHA (2020)
also claims that AAC facilitates or compensates for, temporarily or permanently,
communication of individuals with CCNs. Furthermore, success in AAC implementation
depends on many factors. One of the significant factors that have an impact on success
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in AAC implementation is understanding communication partners’ perspectives on AAC
systems (e.g., Alant et al., 2006; Baxter et al., 2012; Marshall & Golbart, 2008; Murphy
et al., 1996; Smith & Connolly, 2008; True et al., 2009).
Triandis et al. (1984) claimed that the most productive approach to changing the
acceptability of AAC use is understanding people’s perspectives toward those who rely
on AAC. Studies have indicated that communication partners’ perceptions influence
their willingness to interact with individuals who rely on AAC (Baxter et al., 2012; Iacono
& Cameron, 2009; McCarthy & Light, 2005). Moreover, Dunst and Lowe (1986) and
Huer and Lloyd (1990) reported that parents or caregivers play an important role as
facilitators of children’s social experiences and language development, as well as in the
successful implementation of an AAC system. The perspectives of speech-language
pathologists (SLPs) also are important to evaluate, because they are the main group of
experts that provide speech and language evaluation and intervention for children with
CCNs. Consequently, information about the perspectives of SLPs and parents toward
AAC will be useful to rehabilitation professionals and the development of new
interventions.
Statement of the Problem
In Thailand, the number of children birth to 14 years of age diagnosed with
communication impairments and autistic spectrum disorders is approximately 14,890 or
19.5% of the population (Department of Empowerment of Persons with Disabilities,
Thailand, 2019). Those with severe communication issues may benefit from AAC
intervention. In Thailand, however, AAC systems are not well-known and the
implementation rate is low. Ungsuprasert (2019) reported that in Thailand
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implementation of AAC has been hindered by a lack of funding, availability, training, and
knowledge. Consequently, patients with CCNs in Thailand continually experience
difficulties communicating, adding to struggles in their daily lives, education, and
careers. Although there are some AAC systems in special education schools, SLPs in
clinical settings rarely use AAC systems. This lack of awareness and access has a
negative impact on the quality of life for patients who would benefit from an AAC
system. Given the many challenges impeding the use of AAC tools, research is needed
to determine how to overcome barriers to AAC use in Thailand.
The first critical step to introducing AAC interventions to Thai people is
understanding perspectives toward the use of AAC systems. Without understanding the
perspectives of Thai people, introducing AAC systems in Thailand is unlikely to result in
successful implementation. Schlosser (1999) suggested that the social validity of AAC
intervention be evaluated and especially social acceptability. In addition, Drager et al.
(2004), Martin et al. (2013), and McLay et al. (2016) explained that perspectives and
preferences of potential communication partners toward AAC systems need to be
considered in decisions about the design of AAC interventions. Presumably, the AAC
modality receiving more favorable social acceptability ratings would be more likely to
provide effective communicative interaction in society. This, in turn, would enhance
social participation and overall well-being in children who rely on AAC (Achmadi et al.,
2015; Hyppa-Martin et al., 2016; Light et al., 2007; McLay et al., 2016). Therefore,
understanding the perceptions regarding the use of various AAC modalities will allow
experts to provide the AAC systems that are broadly accepted in the Thai community.
However, the perspectives of potential users of AAC have not been explored in
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Thailand. Therefore, the proposed study aims to investigate the perspectives of
potential communication partners in Thailand toward the use of different AAC systems
including speech-generating devices (SGDs) and communication boards, as compared
to gestural communication. This study focused on the perspectives of SLPs as potential
communication partners, because they are critical to the process of gaining access to
AAC systems.
Statement of Purpose
Perspectives of communication partners toward AAC systems are an important
factor relating to success in AAC implementation. Many researchers posit that positive
perceptions and preference of AAC users’ communication partners toward the use of
AAC systems are needed for children with AAC to achieve the maximum benefits from
using AAC (Angelo, 2000; Marshall & Goldbart, 2008; Parette et al., 2000; Smith &
Connolly, 2008). Negative perceptions toward AAC systems are considered to be a
barrier to the adoption of AAC systems, effectively limiting access to AAC systems (e.g.,
Clarke & Wilkinson, 2008; Iacono & Cameron, 2009; Johnson et al., 2006; McCarthy et
al., 2002). For example, people may be unwilling to interact with individuals who use
AAC (Clarke & Wilkinson, 2008; McCarthy et al., 2002), possibly resulting in social
exclusion. On the other hand, positive attitudes toward AAC systems can reduce
barriers and biases with support and appropriate expectations of people who use AAC
(McCarthy & Light, 2005). When positive perceptions replace negative ones, people in
the community will be more willing to include individuals using AAC systems in their
society. People who are relying on AAC systems may have more opportunities in
education and the workplace, and they may communicate more effectively and feel
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more confident in the community (Beck et al., 2000). Knowledge of perspectives toward
AAC systems is essential for interventionists to determine effective methods to change
and form people’s attitudes toward individuals who use AAC by realizing the variables
that influence their perspectives (ASHA, 1996; Beck et al., 2010; Triandis et al., 1984).
Shaw and Wright (1967) and Beck et al. (2001) stated that knowledge of
perceptions and factors influencing perceptions toward AAC systems are needed to
guide interventionists’ ability to predict, explain, and manipulate reactions toward people
who rely on AAC. In particular, we need to understand perceptions of various AAC
modalities in Thailand. This information will help Thai interventionists in designing
effective AAC devices and implementation strategies.
The purpose of the study was to explore the perspectives of SLPs in Thailand
toward three communication modalities (i.e., speech-generating devices,
communication boards, and gestural communication). A questionnaire measured four
relevant dimensions derived from Schlosser (1999)’s AAC Social Validation Framework:
•

intelligibility of the modality,

•

ease of use/learnability,

•

effectiveness of the modality with a communication partner, and

•

the preferred modality.
Overall, the results of the proposed study determined differences in SLPs'

perceptions toward the three communication modalities. Results were expected to
reveal the potential barriers that have kept AAC systems from being adopted in
Thailand. These findings may help inform the future design of appropriate AAC systems
and interventions for children with CCNs, so they are effective and sensitive to the
6

cultural-linguistic perspectives of Thai populations. This also will provide a basis for
educating Thai SLPs and the general population with information that may improve the
quality of life for children with CCNs.
Research Questions
This study was guided by the following questions:
1. What were the perceptions of SLPs toward the three communication modalities
as illustrated in video vignettes of a Thai child?
2. What were the perceptions of SLPs toward the factors relating to using the three
communication modalities?
3. What were the perceptions of SLPs toward the three communication modalities
that would be the most appropriate to use with nonverbal children in Thailand?
4. What were the preferences of SLPs toward the three communication modalities if
the SLPs themselves were unable to speak?
Organization of the Dissertation
This dissertation paper is composed of five chapters. Chapter 1, Introduction
provides a statement of the problem and outlines the significance of this study. This
chapter describes the importance of understanding the perspective of communication
partners toward children using different modes of communication including high- and
low-tech AAC systems. The lack of access and familiarity with AAC use in Thailand
provides a context for the study. This chapter highlights the problems leading to the
research questions, and how the study may advance the development of the AAC field
in Thailand.
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Chapter 2, Literature Review, presents empirical literature organized around the
relevant variables or themes of the proposed study. This chapter discusses background
knowledge about AAC (e.g., the definition of AAC, the benefits of AAC interventions
with children with CCNs), the roles of SLPs related to implementing AAC systems, the
factors potentially impacting AAC implementation, the communicative competence of
AAC users, and the theoretical framework (i.e., AAC Social Validation Framework).
Chapter 3, Research Method, delineates the details of the proposed study
including the recruitment approach and criteria used to select participants; the materials,
videos, and equipment used in this study; the procedure used to collect data, and the
data analysis plan. The questionnaire used in this study is provided in Appendix C.
Chapter 4, Results, presents the demographic information related to Thai SLPs’
working experience, tables and figures reporting numerical data, and descriptions of all
three parts of the questionnaire.
Chapter 5, Discussion, explains the findings as they relate to the results of
previous literatures, as well as the implications of the findings from this study to the
current AAC situation in Thailand. This chapter also discusses the limitations of this
proposed study and future research.
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CHAPTER TWO:
LITERATURE REVIEW

This chapter reviews the literature on Augmentative and Alternative
Communication (AAC), clarifies definitions, identifies the major forms of AAC, discusses
the importance of AAC interventions, outlines the roles of speech-language pathologists
(SLPs), and discusses potential barriers to AAC implementation. Moreover, factors that
influence communicative competence related to AAC are explained as they have effects
on either promoting or impeding AAC users’ quality of life (Light, 2003). Finally, the AAC
Social Validation Framework proposed by Schlosser (1999) is highlighted as a
theoretical framework for this study. This framework describes the significance of social
validation in the development of AAC interventions. Considering communicative
competence and social validation is critical when developing AAC interventions for
individuals.
What is the Purpose of AAC?
Beukelman and Mirenda (2005) claimed that the purpose of AAC is to “enable
individuals to efficiently and effectively engage in a variety of interactions and participate
in activities of their choice.” According to ASHA (2020), AAC is an area of clinical
practice that supports communication in people who cannot rely on speech or people
with severe expressive communication disorders or complex communication needs
(CCNs). Those people are characterized by impairments in speech, language, reading,
and writing, resulting from congenital disabilities (e.g., cerebral palsy, autism spectrum
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disorders, developmental apraxia of speech) and acquired disabilities (e.g., acquired
brain injuries, disability following surgeries). In addition, AAC can involve multimodalities
(i.e., combining various systems of AAC) to maximize patient’s communication abilities.
AAC can be implemented as either augmentative or alternative systems depending on
the patients’ problems and needs. The term ‘augmentative’ involves using AAC as a
supplement to support existing speech. In contrast, the term ‘alternative’ involves using
AAC as a replacement or compensation for speech because of non-functional speech.
AAC can be implemented either temporarily or permanently. Temporary application of
AAC usually occurs when patients are in a post-operative stage of intensive medical
care. Conversely, for patients who are unable to solely rely on speech, potentially
throughout his or her lifetime, permanent application of AAC is recommended. However,
the AAC needs for patients with acquired disabilities may change over time, depending
on how intact a patient’s language and cognition is at the onset of the impairment and
during its progression.
What is an AAC system?
An AAC system is “an integrated group of components used to enhance
communication. These components include forms of AAC (aided or unaided), symbols,
selection techniques, and strategies” (ASHA, 2020). AAC systems are specifically
designed for an individual based on his or her strengths (e.g., existing communication
abilities, physical abilities, and cognitive condition) and his or her needs. Furthermore,
well-design AAC systems must be flexible to adapt to changes in a patient’s abilities
and needs. Consequently, AAC systems should maximize patients’ communication
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effectiveness and efficiency in different situations and among a variety of
communication partners (Beukelman & Mirenda, 2013).
There are two main forms of AAC: (a) Aided forms of AAC; and (b) unaided
forms of AAC. Unaided forms of AAC do not require external tools; instead, individuals
rely on gestures, manual signs, facial expressions, vocalizations, verbalization, body
language, etc. Thus, AAC users’ communication mainly relies on their motor control. In
contrast, aided forms of AAC require external support. This type of AAC may be low- or
light-tech (non-electronic forms), such as communication boards, picture exchange,
writing, photographs, objects, single switch, etc. High-tech AAC (i.e., electronic-forms)
include speech-generating devices (SGDs), AAC software enabled on tablet computers,
etc. Therefore, to select appropriate AAC forms for individuals with CCNs, clinicians
must match individual’s needs and existing capabilities to the most appropriate form of
AAC. For example, an individual with spastic cerebral palsy (i.e., type of neurological
condition that causes muscle tightness and joint stiffness) tends to have difficulty with
body movement. Aided high-tech forms of AAC, such as SGDs with an eye-tracking
system may be recommended rather than an unaided form of AAC that relies on an
individual’s motor control. On the other hand, an individual with autism spectrum
disorder who has intact body movement may be able to use either form of AAC.
However, if the individual prefers to use an unaided form of AAC, clinicians may
consider manual signs, for example. Selecting appropriate forms of AAC for individuals
depends not only on individuals’ needs and capabilities but also on preferences and
acceptance by clients and their communication partners.
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Both unaided and aided forms of AAC support communication abilities in
individuals with CCNs. Nevertheless, each form has its advantages and disadvantages.
Sigafoos and Drawgow (2001) claimed that the major advantage of unaided AAC is no
need for external equipment. But the main disadvantage is that communication partners
may find it difficult to understand the intention of the AAC users. In addition, individuals
who rely on aided forms of AAC need to have their communication tool (e.g.,
communication boards) at all times when he or she wants to communicate (Chirvasiu &
Simion-Blândá, 2018). The major advantage of aided AAC is it is easier for
communication partners to perceive the communicative intention of the AAC users due
to the visual cues provided by the aided AAC systems (Leech & Cress, 2011). Plus, a
high-tech aided form of AAC (e.g., SGDs) may provide both voice and visual output.
The downside is that the cost of an SGD tends to be expensive. Consequently,
clinicians must consider the strengths and limitations of each form of AAC to select the
most appropriate form of AAC for the individual. In fact, there are more factors clinicians
need to consider. Those factors will be further delineated in the section on Barriers and
Facilitators to the Implementation of AAC in this chapter.
Benefits of AAC Interventions with Children
Numerous studies have reported the positive effects of appropriate AAC
interventions in children with CCNs, including communication, language, and literacy
performance (e.g., Brandon & Demchak, 2009; Drager et al., 2010; Ganz et al., 2011;
Machalicek et al., 2010; Romski et al., 2015; Schlosser et al., 2009). Moreover, there
has been no evidence that AAC impedes children’s speech development (Millar et al.,
2006; Romski et al., 2015; Scholosser & Wendt, 2008). In a systematic review of the
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literature, Drager et al. (2010) demonstrated the positive effects of AAC in promoting
functional communication skills (e.g., Bartman & Freeman, 2003; DeCarlo et al., 2001;
Drager et al. 2005; Hustad et al., 2008; Sigafoos et al., 2004), expressive language
(e.g., Binger et al., 2008; Binger & Light, 2006; Drager et al., 2005; Light & Drager;
2010) and receptive language skills (e.g., Drager et al., 2006; Ganz & Simpson, 2004;
Prizant et al., 2003; Romski et al., 2009; Sevcik et al., 2007), and literacy skills (Light &
Drager; 2010), as well as for reducing challenging behaviors (e.g., Bopp et al., 2004;
Carr & Durand, 1985; Mirenda;1997). A systematic review conducted by Romski et al.
(2015) affirmed the effects of AAC interventions on enhancing child communication and
language development (e.g., Bondy & Frost, 1994; Harding et al., 2011; Smith & Barker,
2010; Yoder & Stone, 2006), and speech development (e.g., Charlop-Christy et al.,
2002; Goossens, 1989; Leech & Cress, 2011; Stahmer & Ingersoll, 2004).
Roles and Responsibilities of SLPs
According to ASHA (2021), SLPs are the professionals who play a key role in
screening, assessing, diagnosing, and determining treatment for persons requiring AAC
intervention. SLPs are responsible for screening and determining whether individuals
may benefit from AAC intervention as well as referring them to other essential services
(e.g., physical therapy, music therapy, assistive technology, vision therapy, etc.) to
facilitate the maximal success of AAC use. During AAC treatment, SLPs are responsible
for evaluating patients’ capabilities and adjusting the intervention to ensure that their
skills match their AAC system use and allow them to achieve their personal goals. SLPs
often need to train and educate caregivers, family members, teachers, and other health
professionals about AAC use and the importance of AAC on individuals’ quality of life.
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This may be necessary to avoid issues, such as AAC systems being inappropriately
abandoned by caregivers, and to ensure the appropriate use of AAC systems.
Barriers and Facilitators to the Implementation of AAC
Researchers have identified barriers that impede and facilitators that promote
children's access to and use of AAC. Baxter et al. (2012) outlined the following possible
barriers and facilitators:
Ease of use
Angelo (2000) described that ease of use is an influential factor in promoting the
use of AAC. The issues regarding ease of use may include care of the devices (Bailey,
2006), the time needed to program the AAC system (Bailey, 2006), and the patients’
physical challenges in operating AAC devices (Hodge, 2007; Rackensperger et al.,
2005). In addition, communication partners’ level of confidence in using technology
affects their attitudes toward high-tech AAC (e.g., SGDs) and the extent to which they
believe that high-tech AAC is effortful (McCord & Soto, 2004; McNaughton et al., 2008;
Marshall & Golbart, 2008).
Reliability
The reliability of AAC modalities is a factor that may encourage or impede AAC
use. The issues impacting reliability include time taken for repairs (Bailey, 2006), the
frequency of system repairs (Angelo, 2000), and whether devices run out of battery
(e.g., Clarke et al., 2001; Cooper et al., 2009; Dattilo et al., 2007). Hodge (2007) and
Rackenberger et al. (2005) claimed that a broken device causes difficulty in making
progress in learning to use the device as well as being a source of frustration. To
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promote success in AAC use, reliability is a factor we have to pay attention to (O’Keefe
et al., 2007).
Voice of the device
Some studies have noted that the voice of SGDs can be considered a barrier.
For example, McCord et al. (2004) reported that synthesized speech may be hard to
understand. Clarke et al. (2001) explained that some children who rely on SGDs felt
embarrassed when a device did not use their voice.
Time generating a message
Taking a long time to formulate a message can lead to negative perceptions
toward AAC devices (Cooper et al., 2009; Dattilo et al., 2007; McCord & Soto, 2004;
Lund & Light, 2007). For instance, Hodge (2007) reported that text-based devices tend
to take a longer time to generate a message than fixed-display devices (i.e.,
communication boards) and dynamic-display devices (i.e., SGDs) which only require the
AAC users to press the symbols on the visual screen to operate.
Attitude
Use of AAC may be influenced by communication partners’ attitudes and
responses toward AAC users (Baxter et al., 2012; Iacono & Cameron, 2009; McCarthy
& Light, 2005). Marshall and Golbart (2008) and Smith and Connolly (2008) identified
that communication partners’ perspectives were the factor most likely to impact the use
of AAC. Negative attitudes may reduce expectations for AAC users that could limit their
communication opportunities (Hodge, 2007; McCarthy & Light, 2005; Williams, 2000).
For example, Iacono and Cameron (2009) and Johnson et al. (2006) reported that the
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negative attitudes of family members could be considered a barrier to AAC
implementation.
Decision-making about AAC modality
Several studies indicate that involving families in decision-making toward AAC
modalities facilitates success in AAC implementation (Bailey et al., 2006; McNaughton
et al., 2008; Parette et al., 2000; Rackensberger et al., 2005).
Family Support
Other studies have indicated that family support is a facilitator to success in AAC
implementation (Lund & Light, 2007; Marshall & Golbart, 2008; Parette et al., 2000;
Rackensberger et al., 2005).
Adequate level of knowledge and skills
Lack of training for communication partners (e.g., caregivers, family members,
therapists, teachers, or people in the community) may lead to the unsuccessful
implementation of AAC (e.g., Hodge, 2007; Marshall, 2004; Scholosser et al., 2000;
Soto et al., 2001). Blackstone et al. (2007) reported that AAC users require support from
their communication partners to overcome constraints affecting their communication
(i.e., inadequate linguistic knowledge, inadequate operational skill on AAC system that
AAC users are relying on, inadequate social skills used in participating in society).
Therefore, communication partners need to gain a sufficient level of AAC skill and
knowledge to help interact appropriately and support communicative competence as
well as to help AAC users use AAC effectively and efficiently (Bauby, 1997).
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Overall, these AAC barriers and facilitators should be considered to develop AAC
interventions for individuals that maximize success and reduce failure (e.g., abandoning
AAC systems) in AAC implementation.
Communicative Competence
Communicative competence refers to an individual’s ability to express needs,
emotions, thoughts, and so on to a variety of communication partners across contexts.
Communicative competence also influences an individual’s achievement in personal,
educational, vocational, and social goals, which results in the individual’s well-being
(ASHA, 2020; Calculator, 2009; Light & McNaughton, 2004; Lund & Light, 2007). Light
(2003) stated the definition of communicative competence as a relative and dynamic,
interpersonal construct based on the functionality of communication, adequacy of
communication, and sufficiency of knowledge, judgment, and skill in four interrelated
domains: linguistic competence, operational competence, social competence, and
strategic competence. In addition, psychosocial factors and barriers and supports in the
environment influence the communicative competence of individuals who rely on AAC.
Functionality of communication
Functionality of communication refers to communication abilities allowing
individuals to express their needs and wants, exchange information, develop
partnerships, and participate in situations requiring social etiquette in daily life (Light,
1988). Therefore, AAC interventions also need to consider patients’ communication
performance in naturally occurring contexts (Light, 1989; Williams et al., 2008).
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Adequacy of communication
Adequacy of communication relates to the adequate level of patients’
communication skills to reach their communication demands and goals, which may vary
across contexts (e.g., communication partners, environments, individual’s lifestyle, etc.)
(Light, 1989). Importantly, this means that the patient plays an essential role in defining
the goal or success of AAC intervention, rather than professionals.
Sufficiency of knowledge, judgment, and skill
To help patients to demonstrate adequate communication, clinicians need to help
patients to develop the knowledge, judgment, and skills required. This involves four
interrelated domains:
Linguistic competence includes knowledge, judgment, and skill in the linguistic
code of the language(s) spoken and written as well as those linguistic codes (symbols,
syntax, grammar) of the AAC system in the individuals' family and community.
Operational competence involves skills in the technical operation of AAC
strategies and techniques either low-/light-tech or high-tech modalities.
Social competence is the ability to know when to communicate and when not,
about what to communicate, with whom, when, where, and in what manner. Social
competence requires two skill sets: Sociolinguistic skills and sociorelational skills.
Sociorelational skills refer to the pragmatic aspects of communication or discourse skills
(e.g., taking turns, initiating and terminating the conversations, maintaining and
developing a topic, etc.) and skills to express a variety of communication functions (e.g.,
requesting, asking, refusing, confirming, etc.). Sociorelational skills involve interpersonal
aspects of communication that help individuals to develop the relationship with
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communication partners (e.g., participating actively in interactions, demonstrating
interest in partners, projecting a positive self-image, etc.).
Strategic competence is the ability to use or modify available features of AAC
and the existing individuals’ abilities to convey messages efficiently and effectively as
well as coping with their limitations (i.e., linguistic constraints, operational constraints,
and social constraints).
Psychosocial Factors
Psychosocial factors that may influence communicative competence consist of
motivation, attitude, confidence, and resilience.
Motivation is defined as individuals’ desire or drive to communicate with
communication partners in daily situations. Positive and successful communication
experiences encourage AAC users to develop a stronger desire to communicate with
others.
Attitudes toward AAC promote AAC users’ motivation and willingness of AAC
usage within the community. Lasker and Bedrosian (2000) suggested three factors
affecting AAC acceptance: (a) milieu factors (e.g., communication partners, setting, time
of day); (b) personal factors (e.g., disability, personality, age, skills, needs, expectation);
and (c) AAC related-factors (e.g., ease of learning, appearance, functionality). Attitudes
may change across the three factors.
Confidence affects individuals’ propensity to attempt to communicate in a given
situation. To support individuals’ confidence, individuals’ self-assurance needs to be
developed.
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Resilience is defined as “capacity which allows a person … to prevent, minimize,
or overcome the damaging effects of adversity” (Grotberg, 1995). AAC users may
experience limitations and barriers relating to communication, such as linguistic skills,
operational skills, social skills, strategic skills, and environmental barriers, resulting in
communication failures. Nevertheless, individuals who are resilient enough to persevere
with challenges are likely to try to face the difficult communication situation again.
Features that are considered as supporters of individuals’ resilience include problemsolving skills, self-esteem, optimism, faith, as well as, communication partners’
encouragement.
Environmental support and barriers
Environmental support and barriers are a part of extrinsic factors influencing
individuals’ communicative competence. Effective AAC intervention should consider
potential environmental barriers in individuals’ society that may impact whether they
experience sufficient social inclusion in daily life. Environmental supports and barriers
may involve policy and practice barriers and supports (e.g., official laws, standards,
regulations, or conventional procedures), communication partners’ attitude barriers and
supports, and communication partners’ knowledge of barriers and supports.
Significantly, environment and communication partners’ attitudes toward AAC have a
profound influence on AAC acceptability in the community, which in turn affects the
development of AAC users’ communicative competence (e.g., Beukelman & Mirenda,
2013; Blackstone et al. 2007; Hodge, 2007; Kent-Walsh et al., 2010; McCarthy & Light,
2005; Sorin-Peters et al., 2010; Williams, 2000).
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Communicative competence is considered to be the critical aspect of human life,
not only in people who use spoken language, but also in people who rely on AAC.
Williams (2000) claimed that “We all need to communicate … It is a basic human need,
a basic human right … and a basic human power.” Without communicative competence,
the means to achieve personal, educational, vocational, and social goals is disturbed
(Calculator, 2009; Lund & Light, 2007).
Theoretical Framework: AAC Social Validation Framework
To promote the success of AAC intervention, Schlosser (1999) recommended
investigations of social validation of AAC implementation. Generally, social validation is
“the process of assessing the social significance of the goals, methods, and outcomes
of interventions” (Kazdin, 1977; Wolf, 1978). In the AAC field, although evidence may
have indicated that an AAC intervention is efficacious in promoting communication
skills, this does not always imply that those improvements in communication skills will
be socially accepted. Schlosser (1999) realized the significance of social validation of
AAC intervention and published the AAC Social Validation Framework. The proposed
framework assists interventionists to ensure that their AAC intervention is socially
accepted. This framework is comprised of three main components: Stakeholders
(“who”); intervention (“what”); and method (“how”). The stakeholders (“who”) may be
asked to validate the intervention (“what”) through the methods (“how”).
Stakeholders (“who”)
DeRuyter (1992) described that consumers involved in AAC intervention are not
only AAC users but also people who relate to outcomes of AAC service delivery.
Therefore, evaluation of social validation should be explored in all groups of people
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involved in AAC intervention both directly and indirectly (e.g., AAC users, parents,
interventionists, teachers, peers, etc.). There are four sorts of stakeholders: Direct
stakeholders; indirect stakeholders; immediate community stakeholders; and extended
community stakeholders.
Direct stakeholders are “primary recipients of an intervention” including AAC
users and people who participate in communication partner training programs (e.g.,
clinicians, parents, peers, etc.).
Indirect stakeholders are “persons who are strongly affected by the targeted
change in communicative behavior of direct stakeholder and may thus indirectly
influence the feasibility of interventions” but they do not participate in communication
partner training programs (e.g., family members, caregivers in acute settings, friends,
etc.).
Immediate community stakeholders are “persons who interact with the direct
and/or indirect stakeholders regularly either professionally or socially” but they are not
strongly affected by the targeted change (e.g., prospective regular education teacher,
disabled peers who regularly participate in group activities with an AAC user).
Extended community stakeholders are persons who live in the same
community but who probably do not know or interact with the direct and indirect
stakeholders on a regular basis. These individuals normally have little influence in
controlling interventions. (e.g., the cashier in a restaurant, policeman, etc.).
Intervention (“what”)
There are three major components of intervention for social validation: Goal
validation, method validation, and outcome validation. Assessing these three
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classifications of social validation of AAC intervention will ensure that all stakeholders
participate in planning the intervention program and have an agreement on goals,
methods, and outcomes of the intervention.
Goal validation is important in social validation in term of selecting goals of AAC
intervention based on stakeholders’ agreement on acceptability. There are two types of
goal validation that should be determined: Goal topography and goal level.
Goal topography validation can be assessed at three stages: (a) Broad social
goals or broad goals of AAC intervention; (b) behavioral categories, or subcategories
goals underlying each broad social goal; and (c) discrete responses, or specific
behaviors set to be achieved within each behavioral category. For instance, Layla is a
9-year-old girl with non-speech communication who is diagnosed with spastic cerebral
palsy. She is rarely able to move her limbs and other parts of her body. She has been in
a lying position in the bed and watching the ceiling. She usually communicates by
uttering a short vowel-like sound. After clinicians evaluated her existing capabilities,
clinicians founded that Layla can control her eye movement pretty well. Therefore, at a
broad social goal stage, an SLP and Layla’s mother agree that Layla needs to be able
to communicate more efficiently with her parents and other family members. At a
behavioral category stage, the SLP and Layla’s mother agree to focus on operational
competence and linguistic competence. At a discrete response stage for operational
competence, the SLP and Layla’s mother agree to adjust Layla into a sitting position
and decide to introduce SGDs with an eye-tracker system. At a discrete response stage
for linguistic competence, the SLP and Layla’s mother agree to teach Layla to
communicate through AAC symbols on SGDs. In this application example, the SLP and
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Layla’s mother are considered to be direct stakeholders. Nevertheless, not only the
perspectives of direct stakeholders are critical to be assessed, but also the perspectives
of other stakeholders such as indirect stakeholders (e.g., family members). All of them
should be part of selecting goals at three levels for Layla’s AAC intervention plan.
Importantly, selecting goals depends on different communication partners and
situations. Appropriate goals of AAC intervention toward communication skills are
validated through discussion and problem solving among AAC stakeholders (Light,
Binger, Agate, & Ramsay, 1999).
Goal level validation is the agreement among stakeholders on the desired levels
of the target communication skill or behavior to acknowledge the achievement of a goal.
For example, after the discussion between the SLP and Layla’s mother, the validation of
the desired levels of communication skills for Layla is using an SGD to both initiate and
respond to the conversation independently and effectively.
Method validation relates to materials and the procedures applied in the
intervention.
Materials validation involves agreement among stakeholders about the
intervention materials. Materials include equipment (e.g., communication devices),
symbols, words, and videotapes used during the screening process, baseline phase, or
intervention phase.
Procedure validation involves agreement among stakeholders about the
instruction that will be implemented to achieve the AAC intervention goal. In the case of
Layla, the specific procedural details to address may include the training strategy used
(e.g., applied behavior analysis), techniques for prompting Layla to appropriately
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activate the AAC device (e.g., pointing at the possible pictorial symbol to guide Layla
attention to the SGD), and the type of positive and negative feedback provided (e.g.,
give the item Layla requests as positive feedback, in contrast to either ignoring or
prompting her how to communicate appropriately via an SGD when she communicates
by uttering a vowel-like sound or crying).
Outcomes validation is attained by assessing social agreement among
stakeholders on targeted changes or outcomes of AAC intervention. There are four
classifications of outcomes proposed for social validation: Proximal outcomes;
instrumental outcomes; intermediate outcomes; and distal outcomes.
Proximal outcomes validation describes “the perceived changes that are directly
related to the intervention.” For example, Layla can initiate and respond to the
conversation effectively and independently via an SGD.
Instrumental outcomes validation refers to “the perceived changes presumed to
lead to other outcomes without further intervention” especially resulted from adjusting
the device. For instance, Layla’s eye-tracker may need to be calibrated and her sitting
position in her wheelchair may need to be adjusted daily before using an SGD. These
may help Layla to be able to activate an SGD more precisely. Moreover, adjusting the
speaker volume appropriately to the different surroundings may be needed.
Intermediate outcomes validation pertains to “the perceived changes in the total
quality of life as a result of AAC intervention.” For example, Layla can express her
intentions and share her emotions with her parents and family members efficiently in her
daily life. As a result, she has a closer relationship with her family members and rarely
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cries. Distal outcomes validation relates to “perceived changes for stakeholders as a
group” such as a study collecting national outcome data regarding AAC intervention.
Method (“how”)
Method refers to the approaches used to evaluate the three components of the
intervention (“what”). There are two main techniques: Subjective and social comparison.
Subjective evaluation approaches include the use of a questionnaire or
structured and unstructured interviews (Storey & Horner,1991).
Social comparison approaches pertain to the comparing the AAC users’
performance before and after intervention or comparing the AAC users’ performance
with others through observations or experiments. This evaluation is usually conducted
by researchers.
The AAC Social Validation Framework not only involves an assessment of
socially acceptable AAC intervention; it emphasizes the need for AAC users and other
stakeholders associated with the AAC users to either directly or indirectly take part in
making decisions about whether the intervention program will be adequate to remedy
communication problems and result in functional communication (Woft, 1978). Thus,
this framework offers a strong rationale for exploring the perspectives of SLPs and
others toward AAC systems.
Summary
AAC systems influence communicative competence in people with CCNs.
Communicative competence depends on various factors regarding AAC users (e.g.,
sufficiency of knowledge, judgment, and skill, psychosocial factors, environmental
support and barriers); therefore, designing effective AAC interventions for individuals
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needs to meditate all related factors impacting on individuals’ communicative
competence. AAC systems with appropriate interventions can promote speech and
language development, both in expressive and receptive dimensions, basic literacy
skills, as well as reduce challenge behaviors for those with CCNs. In addition,
appropriate AAC interventions leading to efficacious outcomes may rely on perspectives
of consumers, which are not only AAC users but also all individuals involved in AAC
both directly and indirectly (e.g., family members, teachers, peers, people in the
community), toward AAC systems. Furthermore, the social validity of interventions in
AAC is critical to be considered prior to developing AAC intervention. Knowledge about
perspectives towards AAC systems needs to be recruited from people not only in AAC
users’ family or expert but also other people in AAC users’ community such as a
neighbor, cashier in a restaurant, or staff at the train station. To introduce AAC systems
in Thailand, promoting acceptance of AAC systems in this country is required. Exploring
perspectives of Thai people toward AAC systems are the primary step to attain the
acceptance of AAC systems.
Research Questions and Hypothesis
The research questions are guided by the goal of investigating the perspectives
of speech and language pathologists in Thailand toward three AAC modes including
gestural communication, communication board, and speech-generating device (SGD).
The research questions are the following:
1. What were the perceptions of SLPs toward the three communication modalities
as illustrated in video vignettes of a Thai child?
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It is hypothesized that the average rating scores of Thai SLPs’ perceptions
would differ regarding intelligibility, ease of use/learnability, and effectiveness
across the three communication modalities. SGDs were expected to receive the
highest rating scores in each dimension.
2. What were the perceptions of SLPs toward the factors relating to using the three
communication modalities?
It is hypothesized that perceptions of SLPs toward the factors relating to
use of the three communication modalities would be varied based on different
modality of communication.
3. What were the perceptions of SLPs toward the three communication modalities
that would be the most appropriate to use with nonverbal children in Thailand?
It is hypothesized that Thai SLPs would incline to vote SGDs as the most
appropriate communication modality for a child with nonverbal communication to
use in Thailand. The factors that influenced Thai SLPs’ decision would be varied
according to the communication modality SLP chose.
4. What were the preferences and perceptions of SLPs toward the three
communication modalities if the SLPs themselves were unable to speak?
It is hypothesized that Thai SLPs would prefer to use SGDs themselves if
they were unable to speak. The factors that influenced Thai SLPs’ decision would
be varied according to the communication modality SLPs chose.
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CHAPTER THREE:
METHOD

Participants and Recruitment
The University of South Florida Institutional Review Board approved the
proposed study. On April 8, 2021, the invitation was posted on Thai Communication
Sciences and Disorders’ social media sites (i.e., Facebook and LINE (i.e., onlinecommunication application which is compatible with smartphones and PCs). All speechlanguage pathologists around Thailand (N =204) were allowed to respond to the
questionnaire. There was no exclusion criterion, as the goal was to enroll as many SLP
participants as possible within six weeks (from April 8 – May 22, 2021). The minimum
expected was 100 SLP participants. A total of 113 Thai speech-language pathologists
provided informed consent, but only 69% completed all the survey questions; 78
completed Questionnaire Part A; 75 completed Questionnaire Part B; 75 and 74
completed the first and second question, respectively, of Questionnaire Part C.
Three SLPs were recruited from the Department of Communication Sciences and
Disorders at Ramathibodi Hospital to assist the researcher in reviewing video stimuli
and the questionnaire before the survey was distributed.
A Thai 8-year-old boy with intact speech and language development was
selected to be a child actor in the videos illustrating the use of three AAC modalities
(i.e., gestural communication, communication boards, and SGDs). The boy pretended to
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be a child without speech and was taught to utilize the three types of AAC modalities to
communicate with the researcher.
Materials
Video Preparation
Three video vignettes were created. Each video displayed a child communicating
five different functions: greeting, answering, rejecting, responding to a request, asking,
and initiating a request. The same child communicated these functions in videos
illustrating each of the three communication modalities. The child actor was coached by
the researcher to pretend to be a child who is unable to speak. A prototype version of
an SGD and a communication board using Thai was created for a child actor to use to
communicate with the researcher in the video. The videos demonstrated the child actor
and an SLP sitting at a table along with objects used to elicit the communicative
functions (i.e., cookies, toys, etc.). For two of the videos, the display of an SGD or a
communication board was visible. The video began with the label of AAC mode before
each demonstration of the use of that AAC mode to inform participants of which AAC
modality they would see. Each video was approximately one minute long. The script of
conversations between the child actor and the SLP used in the videos was presented in
Appendix A. The dialogue sequence in the videos was the same for all three modalities.
The sequence of communication functions was: greeting, answering, rejecting,
responding to a request, asking, and initiating a request.
Three SLPs were asked to review the videos and ensure that they could detect
all five communication functions illustrated and rated the extent to which those five
communication functions were clearly delivered one time without allowing them to read
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the scripts. The three SLPs clearly perceived all five communication functions illustrated
in the video stimuli for three AAC modes on a 5-point scale. In the video of gestural
communication, the mean ratings of asking, rejecting, and greeting were 5. The means
rating of requesting and answering were 4.67 and 4.33, respectively. In the video of a
communication board, the means rating of asking and rejecting were 4.67 and the
ratings of requesting, greeting, and answering were 5. Finally, in the video of an SGD,
all communication functions received mean rating scores of 5, except rejecting, which
received a mean rating of 4.67. The rating form is included in Appendix B.
Questionnaire
The questionnaire was generated through the University’s REDCap web-based
data collection system, operated and maintained by University of South Florida Health
Sciences. The questionnaire was written in Thai language. The same questionnaire and
video stimuli were used for all participants and no participants’ identification was
required. The questionnaire pertained to four themes: intelligibility, ease of
use/learnability, effectiveness, and preference, toward three communication modalities
(i.e., SGDs, communication boards, and gestural communication; Achmadi et al., 2015;
Schäfer et al., 2016). The questionnaire was divided into three main parts. Part A
consisted of questions about intelligibility, ease of use/learnability, effectiveness. Part B
surveyed the perceptions of SLPs towards factors influencing on using AAC modalities.
Part C consisted of SLPs’ preference toward an AAC modality for children with CCNs in
Thailand and SLPs’ preferences toward an AAC modality for themselves. If a question
was left blank, the questionnaire would not allow the participants to submit their
responses.
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In Part A, there were seven questions asking participants to rate their opinion
from 0 to 100 (0 referred to highly disagree and 100 referred to highly agree) on a visual
analog scale regarding intelligibility, ease of use/learnability, and effectiveness toward
each of three AAC modalities. Questions pertaining to intelligibility, ease of
use/learnability, and effectiveness consisted of one question, two questions, and three
questions, respectively. The list of questions was presented in Appendix C. These
questions were repeated three times as each video was presented in a counterbalanced
order across participants.
In Part B, participants viewed the picture illustrating the AAC mode before
responding with their impression for that AAC mode. The picture helped remind
participants of features of that AAC modality before responding. The order of pictures
was not counterbalanced (i.e., gestural communication, communication board, and
SGD). Nine questions asked the participants to rate through a visual analog scale
ranging between 0 and 100 (i.e., 0 referred to highly disagree; 100 referred to highly
agree) their impressions of each factor (i.e., 9 factors) toward the three communication
modalities (gestural communication, communication board, and SGD, respectively). The
questions are presented in Appendix C.
Questions in Part C, the last section of the questionnaire, are illustrated in Figure
1. There were two multiple-choice questions with three choices (i.e., gestural
communication, communication boards, and SGDs) that asked the participant to select
one preferred modality out of three options, followed by asking the participant to rate the
importance of factors in deciding on a AAC modality (9 factors and 11 factors in the first
question and the second question, respectively) using the visual analog scale ranging
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between 0 and 100 (i.e., 0 referred to highly negative; 100 referred to highly positive) in
making decisions. The questions are presented in Appendix C.
Three SLPs were asked to review and rate the extent to which each question
was easy to understand and conveyed the intention of the dimensions being examined
(e.g., intelligibility, ease of use/learnability, effectiveness). In Part A, the questions were
edited based on feedback from the three SLPs until all thought the 7 questions in were
clear and conveyed the dimensions being examined. Similar to Questionnaire Part A,
questions in Questionnaire Part B and C were reviewed and edited by the three SLPs
until all questions were perceived as easy to understand. The rating form is included in
Appendix D.
Procedures
The procedure for administering the questionnaire is shown in Figure 1. The
whole questionnaire was presented in an internet-based form to avoid personal contact
during the Covid-19 pandemic. The link to the questionnaire website was posted on the
Thai Communication Sciences and Disorders’ Facebook page and LINE. Before the
questionnaire was available, an informed consent form had to be completed. The IRB
approved consent form can be found in Appendix E. The questionnaire started with a
demographic form which included questions regarding the period being an SLP (i.e.,
How long have you been working as an SLP?) and AAC knowledge (i.e., Have you
heard about AAC before participating in this questionnaire?), and working experience
with a client with nonverbal communication (i.e., Have you worked with a child with
nonverbal communication?; If yes, what communication mode (e.g., natural speech,
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Figure 1
Flowchart of Overall Procedure of the Questionnaire
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facial expression and gesture, etc.) did you train your client with nonverbal
communication to use?). Then participants were asked to select their birth month to be
grouped into six groups: Group 1 (i.e., January - February); Group 2 (i.e., March - April);
Group 3 (i.e., May - June); Group 4 (i.e., July - August); Group 5 (i.e., September October); and Group 6 (i.e., November - December). Video vignette displayed a specific
AAC modality and the order of AAC modality demonstrated on video stimuli was
randomly chosen to counterbalance the order of presentation according to participant
group (i.e., birth month). A short video about the questionnaire instructions followed (the
questionnaire instructions and script in Appendix F). Next, the first video vignette
played, followed by the questionnaire. Then, the second video vignette played, followed
by the questionnaire. Lastly, the third video vignette played and the questionnaire
followed. Each The same set of questions in the questionnaire was used for the three
communication modalities.
Following the visual analog scale ratings in Part A, Parts B and C were
presented. The online questionnaire was set to require the participants to respond to
every required question before submitting it.
Experimental Design and Data Analysis
A within subject design was used to compare SLPs’ ratings of the three
communication modes. In Part A, the SLPs rated their levels of agreement on each
statement relating to intelligibility and ease of learnability and use. Descriptive analysis
presented the means and standard deviations of the rating scores. For inferential
analysis, mixed ANOVA followed by post-hoc analysis was applied to compare ratings
of the three communication modalities.
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In Part B, similar to Part A, the SLPs were asked to weigh the influence of nine
factors when considered using the three AAC modes. The means and standard
deviations were calculated, and repeated-measures ANOVA followed by post-hoc
analysis was applied to compare ratings of the three communication modalities. The
SLPs were able to write their opinions and add comments about factors relating to their
impressions of AAC modes.
In Part C, participants were asked to select one AAC modality (i.e., multiplechoice question) and rate the importance of factors in making their decision (i.e., visualanalog scale). The means and standard deviations were calculated to compare ratings
within each AAC modality regarding the importance of each factor that made SLPs
chose that AAC mode for children and for themselves. The SLPs were allowed to write
their opinions and additional comments relating to their justifications on an AAC
modality they selected. The percentage of participants selecting each modality was
calculated.
For the additional comments that participants provided in Part B and C, the
researcher applied conventional content analysis (Hsieh & Shannon, 2005) to
summarize qualitative data results. The analysis procedure began by the researcher
sorting the justifications into three categories based on the three AAC modalities (i.e.,
gestural communications, SGDs, and communication boards). Second, the researcher
carefully read through each response and highlighted text that represented justifications
of SLPs’ preferences toward the AAC modality they preferred. Next to highlighted text,
the researcher wrote in the margin keywords that were used as preliminary codes, using
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participants’ words, for classifying the responses. Finally, the researcher sorted the
participants’ responses into existing codes that the researcher created.
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CHAPTER FOUR:
RESULTS

The purpose of the proposed study was to explore the perceptions of Thai
speech-language pathologists (SLPs) toward three AAC modalities (i.e., gestural
communication, communication boards, and speech-generating devices (SGDs)) in
Thailand. The results are presented according to Questionnaire Part A and Part B,
respectively.
Demographic Information
The range of working experience of SLPs who responded to the questionnaire
was 1 to 30 years (M = 10.21, SD = 7.72). All SLPs who responded reported that they
knew about AAC. Most SLPs experienced providing interventions for children with
nonverbal communication, except for four SLPs. The SLPs who claimed that they had
patients with nonverbal communication stated various communication approaches that
their patients used, including natural gestures (n = 69, 88.46%), vocalization (n = 53,
67.95%), facial expressions (n = 40, 51.28%), photographs (n = 5, 6.41%), writing (n =
3, 3.85%), drawing (n = 4, 5.13%), picture exchange communication systems (n = 2,
2.56%), typing (n = 1, 1.28%), communication board (n = 1, 1.28%), SGDs (i.e., ASpeak communication software which was produced in Thailand for Thai people with
CCNs) (n = 1, 1.28%), and sign language (n = 1, 1.28%). The SLPs reported that their
patients with CCNs mainly used gestural communication, followed by vocalization and
facial expression to communicate. For the question pertaining to communication
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approaches that SLPs taught their patients with CCNs, the SLPs reported that they
mainly taught gestural communication (n = 61, 78.21%), speech communication (n = 42,
53.85%), vocalization (n = 37, 47.44%), and facial expression (n = 28, 35.90%). Only a
few SLPs used photographs (n = 17, 21.79%), writing (n = 7, 8.97%), picture exchange
communication system (n = 6, 7.69%), drawing (n = 5, 6.41%), SGDs (i.e., A-speak
communication software) (n = 3, 3.85%), communication boards (n = 2, 2.56%), sign
language (n = 2, 2.56%), and typing (n = 1, 1.28%). These data implied that most Thai
SLPs mainly used unaided type of AAC systems to communicate with their patients with
nonverbal communication.
Questionnaire Part A
There were 78 SLPs out of 103 who completed Part A of the survey (i.e., 103
SLPs provided informed consent but 32 SLPs did not complete Questionnaire Part A). A
mixed (3) AAC x (6) participant groups ANOVA was conducted only for the purpose of
comparing the mean perceptions of SLPs to seven statements (i.e., rated the level of
agreement to each statement) toward the three AAC modalities. The interaction effect
was reported for the purpose of investigating the order effect possibly resulting from
counterbalancing the order of video stimuli of three communication modes. Table 1
presents the results for the seven statements and the main effect F - value for AAC
modalities. Because the assumption of Mauchly’s sphericity (Mauchly, 1940) for all
statements was violated (i.e., the homogeneity of the variances of the differences
between AAC modes was violated, resulting in an increase in the Type I error rate), the
Greenhouse-Geisser correction (Greenhouse & Geisser, 1959) and the Huynh–Feldt
correction (Huynh & Feldt, 1976) was conducted. These corrections modified the
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degrees of freedom so that a valid F value could be obtained with a reduced chance of
a Type I error. With these corrections, statistically significant F value among modalities
did not change. Therefore, the unadjusted degrees of freedom, F values, significant
level, and effect size were reported for the results of analyses of Questionnaire Part A.
Table 1 presents a summary of descriptive and inferential data of SLPs’ responses
regarding the 7 statements about gestural communication, communication boards, and
SGDs
1. Most Intelligible: This mode is easy for SLP to understand a child’s communication.
A mixed ANOVA indicated that the main effect for the AAC modalities for ratings
of intelligibility was significant, F(2,144) = 14.80 p < .001, partial η2 = .17. Post-hoc tests
using the Bonferroni correction revealed that the mean perception of Thai SLPs toward
an SGD (M = 86.17, SD = 13.93) was significantly higher than gestural communication
(M = 74.03, SD = 21.97) with p < .001 and a communication board (M = 80.15, SD =
15.98) with p < .001. Also, the mean perception of Thai SLPs toward communication
board was significantly higher than gestural communication (p = .48). The higher ratings
of intelligibility for the SDG modality is evident in the box-plot in Figure 2. The interaction
effect between SLPs’ mean perceptions toward the three AAC modes and participant
groups were not significant, F(10,144) = .84, p = .590, partial η2 = .06.
In summary, results indicated that most SLPs believe that SGD was the most
intelligible communication modality compared to the communication board and the
gestural communication modalities, respectively.
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Table 1
Means, Standard Deviations, and Main Effect of Analyses of Variance of SLPs’ Perceptions toward Gestural
Communication, Communication Boards, and SGDs in Response to 7 Statements in Questionnaire Part A
Statements

Gesture

CB

SGD

ANOVA

M(SD)

M(SD)

M(SD)

F

η2

1. Most intelligible

74.03(21.97)

80.15(15.98)

86.17(13.93)

14.80***

.17

2. SLP learnability and use

82.51(15.44)

82.53(14.95)

85.64(13.41)

2.92

.04

3. Child learnability and use

81.82(15.14)

70.86(16.05)

72.83(17.66)

6.11***

.08

4. Appropriate for child with cognitive

70.47(21.38)

58.69(20.79)

50.08(21.40)

15.74***

.18

5. Effective in Thai community

68.54(20.58)

73.47(15.99)

82.79(13.39)

18.83***

.21

6. Less stigma risk

55.97(26.59)

54.38(21.89)

59.32(22.39)

8.04

.10

7. Most long-term social benefit

56.36(23.70)

63.78(20.20)

71.26(18.10)

16.47***

.19

delays

CB: communication board; SGD: speech-generating device; SLP: speech-language pathologist
Note. Bolded numbers indicate the highest value among the three communication modalities in each statement.
***P<001
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Figure 2
Box-and-Whiskers Plot for SLPs’ Perceptions Pertaining to Intelligibility of
Communication Modalities

Gesture

CB

SGD

2. SLP Learnability and Use: This mode would be easy for SLPs to use or learn to
use.
A mixed ANOVA determined that the main effect of AAC mean perceptions was
not significant, F(2,144) = 2.92, p = .057, partial η2 = .04. The mean perceptions of
SLPs toward gestural communication, communication board, and SGD were 82.51 (SD
= 15.44), 82.53 (SD = 14.95), and 85.64 (SD = 13.41), respectively. The box-plot in
Figure 3 illustrates the lack of difference in ratings about SLP learnability and use
among three AAC modes. There was no significance of interaction effect between
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SLPs’ mean perceptions toward the three AAC modes and participant groups,
F(10,144) = .57, p = .839, partial η2 = .04.
The results showed that there was no mean difference among the three AAC
modalities pertaining to SLP ease of learnability and use. Mean perceptions regarding
to SLP learnability and use among gestural communication, communication board, and
SGD were similar.
Figure 3
Box-and-Whiskers Plot for SLPs’ Perceptions Pertaining to SLP Learnability and Use of
Communication Modalities

Gesture

CB
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SGD

3. Child Learnability and Use: This mode would be easy for a child to use or learn to
use.
A mixed ANOVA revealed that the main effect of SLPs’ mean perceptions toward
the three communication modalities was significantly different among communication
modes, F(2,144) = 22.14, p < .001, partial η2 = .24. Nevertheless, there was a
statistically significant interaction effect between SLPs’ mean perceptions toward the
three AAC modes and participant groups, F(10, 144) = 2.20, p = .021, partial η2 = .13.
This interaction indicated that order of viewing effected the main effect of AAC
modalities. As can be seen in Figure 4, communication board was perceived as being
harder for a child to learn and use in Group 1. This group observed the videos in the
following order: SGD, gestural communication, communication board.
Therefore, a repeated measures ANOVA with covariate (i.e., groups) was
conducted. When the effect of group is covaried out, there was a statistically significant
different in AAC mean perceptions, F(2,130) = 6.11, p = .003, partial η2 = .08. Post-hoc
tests using the Bonferroni correction demonstrated that demonstrated that gestural
communication mean perception (M = 81.82, SD = 15.14) was higher than
communication board (M = 70.86, SD = 16.05), p < .001 and SGD (M = 72.83, SD =
117.66), p < .001. Nevertheless, the mean perceptions between communication board
and SGD were not statistically significant with p = .478. The box-plot in Figure 5
indicates the higher ratings for gestural communication as easiest for a child to learn
than communication board and SGD.
The outcomes demonstrated that most SLPs considered that gestural
communication was the communication mode that is easiest for a child with nonverbal
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communication to learn and use compared to an SGD or a communication board,
respectively.
Figure 4
Line Graph Displays SLPs’ Mean Perceptions toward Communication Modalities for
Child Learnability and Use According to Groups
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Figure 5
Box-and-Whiskers Plot for SLPs’ Perceptions Pertaining to Child Learnability and Use
of Communication Modalities

Gesture

CB

SGD

4. Appropriate for Child with Cognitive Delays: This mode would be appropriate for
a child with significant cognitive delays.
A mixed ANOVA revealed that there was a statistically significance in the main
effect for SLPs’ mean perceptions toward the three communication modes, F(2,144) =
15.74, p < 0.001, partial η2 = .18. Post-hoc tests using the Bonferroni correction
determined that the mean perception of Thai SLPs toward gestural communication (M =
70.47, SD = 21.38) was significantly higher than communication board (M = 58.69, SD =
20.79) with p < .001 and SGD (M = 58.08, SD = 21.40), p < .001. There was no
statistically significantly different between communication board and SGD (p > .05). The
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higher ratings for the gestural modality being the appropriate communication mode for a
child with cognitive delay is depicted in the box-plot in Figure 6. The interaction effect
between SLPs’ mean perceptions toward the three AAC modes and participant groups
was not significant, F(10, 144) = 1.37, p = .199, partial η2 = .09.
The results indicated that most SLPs considered that gestural communication
was most appropriate for a child with cognitive delays compared to communication
board and SGD, respectively.
Figure 6
Box-and-Whiskers Plot for SLPs’ Perceptions Pertaining to Communication Modality
That was Appropriate for Child with Cognitive Delays

Gesture

CB

SGD

5. Effective in Thai Community: This mode seems to be effective for a child with
nonverbal communication in the community.
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A mixed ANOVA indicated the mean perceptions of effectiveness among Thai
SLPs differed significantly among communication modes, F(2,144) = 18.83, p < 0.001,
partial η2 = .21. Post-hoc tests using the Bonferroni correction determined that the mean
perception of Thai SLPs toward gestural communication (M = 68.54, SD = 20.58) was
significantly lower than SGD (M = 82.79, SD = 13.39) with p < 0.001. Moreover, the
mean perception of Thai SLPs toward communication board (M = 73.47, SD = 15.99)
was significantly lower than SGD (p < 0.001). In contrast, there was no statistically
significantly difference between gestural communication and communication board (p =
.321).
Figure 7
Box-and-Whiskers Plot for SLPs’ Perceptions Pertaining to Communication Modality
that was Effective in Thai Community

Gesture

CB
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The box-plot in Figure 7shows the higher ratings for SGD modality as an
effective communication mode in Thailand. The interaction effect between SLPs’ mean
perceptions toward the three AAC modes and participant groups was not significant,
F(10,144) = .78, p = .646, partial η2 = .05.
The results indicate that most Thai SLPs believed that SGD was the most effective
AAC mode for a child with nonverbal communication to be used in Thai community
compared to communication board and gestural communication, respectively.
6. Less Stigma Risk: This mode would not cause a negative image (or stigma) to a
child.
A mixed ANOVA revealed that the main effect of SLPs’ mean perceptions toward
the three communication modalities was not significantly different among
communication modes, F(2,144) = 2.88, p = .060, partial η2 = .04. However, there was a
statistically significant interaction effect between SLPs’ mean perceptions toward the
three AAC modes and participant groups, F(10, 144) = 2.13, p = .025, partial η2 = .13.
This interaction indicated that order of viewing effected the main effect of AAC
modalities. As can be seen in Figure 8, Group 6 perceived a particularly low risk of
stigma associated with gestures. This group observed the videos in the following order:
SGD, gestural communication, communication board.
Therefore, a repeated measures ANOVA with covariate (i.e., groups) was
conducted. When the effect of group is covaried out, there was a statistically significant
different in AAC mean perceptions, F(2,144) = 8.04, p < .001, partial η2 = .10. Post-hoc
tests using the Bonferroni correction demonstrated that demonstrated that SGD mean
perception (M = 59.32, SD = 22.39) was higher than communication board (M = 54.38,
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SD = 21.89), p = .003. Nevertheless, the mean perceptions between gestural
communication (M = 55.97, SD = 26.59) and communication board, p > .05 and SGD, p
= .60, were not significantly different. The box-plot in Figure 9 indicates the higher
ratings for SGD modality as inducing less stigma than communication board.
In summary, the outcome demonstrated that most SLPs thought that SGD would
provoke less stigma risk than the communication board or gestural communication.
Figure 8
Line Graph Displays SLPs’ Mean Perceptions toward Communication Modalities for
Less Stigma Risk According to Groups
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Figure 9
Box-and-Whiskers Plot for SLPs’ Perceptions Pertaining to Being Less Stigma of
Communication Modalities

Gesture

CB

SGD

7. Most Long-Term Social Benefit: This mode would be beneficial to the long-term
social well-being of a child.
A mixed ANOVA indicated the main effect of SLPs’ mean perceptions about
social benefits among the three AAC modes was significantly different, F(2,144) =
16.47, p < 0.001, partial η2 = .19. Post-hoc tests using the Bonferroni correction
revealed that the mean perception of Thai SLPs toward SGD (M = 71.26, SD = 18.10)
was significantly higher than gestural communication (M = 55.36, SD = 23.70) with p <
0.001 and communication board (M = 63.78, SD = 20.20) with p = .001. Moreover, the
means perception communication board was significantly higher than gestural
51

communication (p = .033). The higher rating for SGD is evident as an AAC modality that
would promote long-term social benefits for a child as shown in Figure 10. The
interaction effect between SLPs’ mean perceptions toward the three AAC modes and
participant groups was not statistically significant, F(10, 144) = 16.47, p = .613, partial
η2 = .05.
The outcomes demonstrated that most SLPs believed that SGD would promote
the long-term social well-being of a child with nonverbal communication more than
communication board and gestural communication, respectively.
Figure 10
Box-and-Whiskers Plot for SLPs’ Perceptions Pertaining to the Most Long-Term Social
Benefits of Communication Modalities

Gesture

CB
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Questionnaire Part B
The second part of the survey consisted of question asking SLPs’ impression on
factors when considering using the three AAC mode. SLPs rated how they weighed
nine factors when considering the use of gestural communication, communication
boards, and SGDs. There were 75 SLPs who completed question sets for each
modality. For each modality, participants provided ratings of nine factors that they might
consider about the use of each of the AAC modalities. These ratings were compared for
each factor using a one-way repeated measure ANOVA. Table 2 presents the results
for the nine factors and the main effect F value for AAC modalities. Similar to the
Questionnaire Part A, since the assumption of Mauchly’s sphericity (i.e., the
homogeneity of the variances) for all statements was violated, the Greenhouse-Geisser
correction and the Huynh–Feldt correction were conducted. Nevertheless, with these
corrections, the statistically significant value F values among modalities did not change
from those values corrected for Mauchly’s sphericity assumption. Therefore, the original
degrees of freedom, F values, significant levels, and effect sizes are reported. Table 2
presents a summary of results showing descriptive and inferential statistics for SLPs’
responses regarding the 9 factors considered in choosing gestural communication,
communication boards, and SGDs. Table 3 summarizes additional themes derived from
SLPs’ comments about other factors that might be considered when deciding among
gestural communication, communication board, and SGD. The common themes that
SLPs mentioned among the three AAC modalities included cognitive and physical
competence. SLPs were concerned that the breadth of communication that could be
conveyed was most limited when using gestural communication. For using a

53

communication board, Similarly, limitations on communication as well as learnability
were factors that SLPs mentioned for communication boards. Lastly, the need for higher
cognitive competence was often mentioned when considering use of an SGD. The
results for each question were reported as following paragraphs below.
1.

Affordability. A one-way repeated measure ANOVA indicated there were

statistically significantly differences in SLPs’ mean perceptions toward the affordability
factor among the three AAC modes, F(2,148) = 105.48, p < .001, partial η2 = .59. The
box-plot in Figure 11 literally illustrates that higher ratings for gestural communication
regarding affordability. SLPs’ mean perception for gestural communication toward
Figure 11
Box-and-Whiskers Plot for SLPs’ Perceptions Pertaining to Affordability Consideration
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Table 2
Means, Standard Deviations, and Main Effect of ANOVA of SLPs’ Perceptions toward Nine Factors Considered for Using
Gestural Communication, Communication Boards, and SGDs in Questionnaire Part B
Statements

Gesture

CB

SGD

ANOVA

M(SD)

M(SD)

M(SD)

F

η2

1. Affordability

92.88(16.57)

84.16(14.65)

52.55(23.48)

105.48***

.59

2. Intelligibility

70.23(20.03)

79.03(14.45)

85.61(12.97)

22.73***

.24

3. Durability

89.19(16.50)

62.20(22.68)

73.89(16.82)

37.60***

.34

4. Portability

94.59(14.23)

62.84(20.64)

72.11(15.92)

75.68***

.51

5. Maintenance

92.77(15.87)

59.27(22.86)

63.35(19.74)

66.70***

.47

6. Motivating to user

81.24(16.30)

63.84(20.19)

84.40(12.68)

41.60***

.36

7. Promotes speech development

57.56(28.35)

64.52(22.26)

73.36(19.93)

14.09***

.16

8. Promotes language development

67.56(25.15)

72.97(19.16)

80.09(17.80)

13.83***

.16

9. Promotes social inclusion

70.45(21.43)

71.57(19.15)

77.20(15.84)

4.73***

.06

CB: communication Board; SGD: speech-generating device
Note. Bolded numbers indicate the highest value among the three communication modalities in each statement; ***P<001
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Table 3
AAC, Themes, and Illustrative Comments Regarding to SLPs’ Responses Questionnaire Part B
AAC

Themes and number of responses from

Illustrative comments

SLPs
Gesture

Cognitive competence (3)

“Most children can use (gestures) if their physical and
cognitive development are not severely delay.”

Physical competence (2)

“Gestural communication benefits to a child with low physical
and cognitive problems.”

Easy to use (5)

“Gestural communication is the easiest communication mode
if their physical and cognitive development are not severely
delay.”

Communication limitation (4)

“Misunderstanding possibly occur, for example, parent may
misunderstand that her child wanted her to open the door,
but he actually wants her to lock the door.”

Universal rules (2)

“There is no universal rules gestural interpretation (i.e.,
interpretation depends on individuals).”
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Table 3 (continued)
AAC

Themes and number of responses from

Illustrative comments

SLPs
Familiarity of communication partner (2)

“There are significant limitations resulting from using
gestures to communicate with unfamiliar communication
partners.”

CB

Cognitive competence (2)

“A child with cognitive delays may have visual processing
problems which may preclude a child to learn to use
communication board.”

Physical competence (1)

“A child’s readiness to learn to use (i.e., physical ability,
visual ability, and quiet place to learn).”

Communication limitation (i.e., sentence

“Limitations pertaining variety of sentence formats and

format) (3)

complex messages (e.g., complicated
thought/intention/feeling)”
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Table 3 (continued)
AAC

Themes and number of responses from

Illustrative comments

SLPs
Familiarity of communication partner (1)

“Making communication partner to clearly understand by
arranging message through pointing a string of symbols on
communication board is hard because predicting the
meaning of message by unfamiliar communication partner is
needed.”

Learn to use (3)

“Learning about word-symbol correlation is needed”

Number of symbols per page (2)

“The number of symbols used in communication board
should not be too many”

Speed (1)

“Low communication speed (i.e., time spend while turning
pages to find target word).”

SGD

Cognitive competence (3)

“A child with cognitive delays may have difficulty in learning
to use new material especially the child with visual-spatial
processing problem.”
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Table 3 (continued)
AAC

Themes and number of responses from

Illustrative comments

SLPs
Physical competence (1)

“Child’s readiness (i.e., physical ability, visual-spatial skill,
attention span).”

Device competence (1)

“Effectiveness of SGD depends on device competence.”

Speed (1)

“Lower speed to communicate than gesture”

SGD functions (2)

“If there is typing mode available, users would be able to
express their feeling, thought, and emotion.”

Precluding speech development (1)

“SGD would preclude speech development in children who
are able to speak.”

CB: communication board; SGD: speech generating device
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affordability (M = 92.88, SD = 16.57) was higher than those for a communication board
(M = 84.16, SD = 14.65), p < .001 and quite a bit higher than ratings for an SGD (M =
52.55, SD = 23.48), p < .001. In addition, the SLPs’ mean rating of affordability for a
communication board was significantly higher than for an SGD, p < .001.
The outcomes showed that most SLPs considered gestural communication was
more affordable than a communication board and SGD, respectively.
2.

Intelligibility. A one-way repeated measure ANOVA demonstrated that there were

statistically different mean perceptions among the three AAC modalities pertaining to
intelligibility, F(2,148) = 22.73, p < .001, partial η2 = .22. The box plot in Figure 12
Figure 12
Box-and-Whiskers Plot for SLPs’ Perceptions Pertaining to Intelligibility Consideration
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clearly illustrates the higher ratings for an SGD regarding intelligibility. SLPs’ mean
perceptions about intelligibility toward an SGD (M = 85.61, SD = 12.97) was higher than
those for a communication board (M = 79.03, SD = 14.45), p < .001 and gestural
communication (M = 70.23, SD = 20.84), p < .001, respectively. Moreover, SLPs’ mean
perception for a communication board was higher than those for gestural
communication, p = .002.
Most SLPs believed that using an SGD would most improve intelligibility for a
child with nonverbal communication, followed by a communication board and gestural
communication, respectively.
3. Durability. A one-way repeated measure ANOVA showed statistically significantly
differences in SLPs’ mean perceptions toward durability among the three
communication modalities, F(2,148) = 37.60, p < .001, partial η2 = .34. The box plot in
Figure 13 presented the higher ratings for gestural communication as being durable.
SLPs’ mean perceptions of durability for gestural communication (M = 89.19, SD =
16.50) was higher than SGD (M = 73.89, SD = 16.82) with p < .001 and a
communication board (M = 62.20, SD = 16.82) with p < .001. Also, mean perceptions of
a communication board were lower than those of an SGD, p = .001.
To sum up, most SLPs considered that gestural communication had more
durability than an SGD and communication board, respectively.
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Figure 13
Box-and-Whiskers Plot SLPs’ Perceptions Pertaining to Durability Consideration

4. Portability. A one-way repeated measure ANOVA showed statistically significantly
differences in SLPs’ mean perceptions of portability among the three communication
modalities, F(2,148) = 75.68, p < .001, partial η2 = .51. The higher rating for portability of
gestures is evident in the box plot in Figure 14. SLPs’ mean perception about portability
for gestural communication (M = 94.59, SD = 14.23) was higher than an SGD (M =
72.11, SD = 15.92), p < .001 and a communication board (M = 62.84, SD = 20.64), p <
.001, respectively. SLPs’ mean perception of communication board was lower than
SGD, p < .001.
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Most SLPs believed that a communication board was the less portable than an
SGD and that gestural communication was considered to be the most portable
communication mode.
Figure 14
Box-and-Whiskers Plot for SLPs’ Perceptions Pertaining to Portability Consideration

5. Maintenance. A one-way repeated measure ANOVA indicated that there were
statistically significantly differences in SLPs’ mean perceptions toward maintenance
issues among the three AAC modes, F(2,148) = 66.70, p < .001, partial η2 = .47. The
box plot in Figure 15 shows the higher rating for gestural communication regarding
maintenance issues. SLPs’ mean perceptions of maintenance toward gestural
communication (M = 92.77, SD = 15.87) were higher than an SGD (M = 63.35, SD =
19.74), p < .001 and communication board (M = 59.27, SD = 22.86), p < .001,
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respectively. However, there was no statistically significantly difference in SLPs’ mean
perceptions between a communication board and an SGD, p = .485.
In summary, most SLPs believed that gestural communication was easier to
maintain compared to an SGD and communication board, respectively.
Figure 15
Box-and-Whiskers Plot for SLPs’ Perceptions Pertaining to Maintenance Consideration

6. Motivates the User. A one-way repeated measures ANOVA revealed statistically
significant differences in SLPs’ mean perceptions of user motivation among the three
AAC modalities, F(2,148) = 41.60, p < .001, partial η2 = .36. The box plot in Figure 16
illustrates the higher ratings for gestural communication as most motivating to use.
SLPs’ mean perception of communication board (M = 63.84, SD = 20.19) was lower
than gestural communication (M = 81.24, SD = 16.30), p < .001 and SGD (M = 84.40,
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SD = 12.68), p < .001. Nevertheless, SLP’s mean perceptions between gestural
communication and an SGD were not statistically significant, p = .440.
The results demonstrated that most SLPs thought that a communication board
would motivate use of a child with nonverbal communication less than gestural
communication and an SGD.
Figure 16
Box-and-Whiskers plot for SLPs’ Perceptions Pertaining to Motivating to User
Consideration

7. Promotes Speech Development. A one-way repeated measure ANOVA revealed
that there were statistically significantly differences in SLPs’ mean perceptions among
the three communication modes toward promotion of speech development, F(2,148) =
14.09, p < .001, partial η2 = .16. The box plot in Figure 17 depicts the higher ratings for
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an SGD as promoting a user’s speech development. SLPs’ mean perception of an SGD
(M = 73.36, SD = 19.93) toward promotion of speech development was higher than
those of communication board (M = 64.52, SD = 23.26), p < .001 and gestural
communication (M = 57.56, SD = 28.35), p < .001, respectively. However, there was no
mean differences between gestural communication and communication board, p = .101.
The outcomes indicated that most SLPs believed that SGD would support a
child’s speech development when using an SGD more than using a communication
board and gestural communication, respectively.
Figure 17
Box-and-Whiskers Plot for SLPs’ Perceptions Pertaining to Promoting Speech
Development to User Consideration
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8. Promotes Language Development. A one-way repeated measure ANOVA
revealed statistically significantly differences in SLPs’ mean perceptions among the
three AAC modes toward promotion of language development, F(2,148) = 13.83, p <
.001, partial η2 = .16. The box plot in Figure 18 displays the higher rating for an SGD
regarding the promotion of language development. SLPs’ mean perception for SGD (M
= 80.09, SD = 17.80) was higher than a communication board (M = 72.97, SD = 19.16),
p < .001 and gestural communication (M = 67.56, SD = 25.15), p < .001, respectively. In
contrast, SLPs’ mean perceptions between gestural communication and a
communication board were not statistically significantly different, p = .127.
Figure 18
Box-and-Whiskers Plot for SLPs’ Perceptions Pertaining to Promoting Language
Development to User Consideration
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In summary, most SLPs considered that using an SGD would promote language
development in a child with nonverbal communication more than a communication
board and gestural communication, respectively.
9. Promotes Social Inclusion. A one-way repeated measure ANOVA revealed
statistically significantly differences in SLPs’ mean perceptions among the three AAC
modes toward the promotion of social inclusion, F(2,148) = 4.73, p = .010, partial η2 =
.06. The higher ratings for SGD are seen in the box plot in Figure 19. SLPs’ mean
perceptions of an SGD (M = 77.20, SD = 15.84) were higher than a communication
board (M = 71.57, SD = 19.15), p = .001 and gestural communication (M = 70.45, SD =
Figure 19
Box-and-Whiskers Plot for SLPs’ Perceptions Pertaining to Promoting Social Inclusion
to User Consideration
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21.43), p = .043. Nevertheless, there was no statistically significantly difference between
gestural communication (M = 70.45, SD = 21.43) and communication board, p > .05.
Most SLPs believed that an SGD would facilitate social inclusion of a child with
nonverbal communication more than a communication board and gestural
communication, respectively.
Questionnaire Part C
This part consisted two main questions: (a) preferred AAC mode for children in
Thai society; and (b) SLPs preferred AAC mode for themselves.
Preferred AAC Mode for Children in Thai Society
SLPs selected one AAC mode they believed to be most appropriate for use by
children in the Thai community. They then weighed the importance of nine additional
factors in making their decision. There were 75 SLPs who completed these questions.
The results indicated the frequency (and percentage) of SLPs selecting each modality
was 13 (17.33%) for gestural communication, 18 (24%) for communication boards, and
44 (58.67%) for SGDs.
The descriptive data for all factors are reported in Table 4. Table 5 summarizes
themes derived from SLPs’ comments on other factors that influenced their choice of
the most appropriate communication modality for a child with nonverbal communication
in Thailand. There was only one comment about the fact that AAC is not well-known in
Thailand, regarding to gestural communication, and one comment about socioeconomic
status for communication board. There were more varied comments for SGDs and
SLPs tended to pay more attention to the factors of maintenance and effectiveness.
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Table 4
Means, Standard Deviations, and Main Effect of Analyses of Variance of SLPs’ Perceptions toward Gestural
Communication, Communication Board, and SGD of Question (a) of Questionnaire Part C
Factors

Gesture (n = 13)

CB (n = 16)

SGD (n = 39)

Mean (SD)

Range

Mean (SD)

Range

Mean (SD)

Range

1. Intelligibility

82.00 (19.14)

50 – 100

85.94 (14.31)

60 – 100

91.11 (9.17)

70 – 100

2. Usefulness in school environments

74.38 (18.68)

50 – 100

86.72 (14.31)

60 – 100

86.30 (10.50)

65 – 100

67.46 (22.26)

30 – 100

63.56 (26.63)

0 – 100

66.20 (21.23)

0 – 100

70.69 (24.51)

30 – 100

61.78 (27.55)

20 – 100

58.20 (24.21)

0 – 100

5. Thai SES

69.15 (25.56)

20 – 100

72.61 (28.73)

0 – 100

63.68 (24.57)

10 – 100

6. Thai tradition

60.15 (33.59)

0 – 100

64.56 (29.41)

0 – 100

58.34 (24.61)

0 – 100

7. Thai people’s lifestyle

73.46 (23.67)

30 – 100

61.72 (27.49)

0 – 100

62.14 (22.36)

0 – 100

in Thailand
3. Attitudes of Thai people toward
people with nonverbal communication
4. Familiarity of general population in
Thailand toward people with
nonverbal communication
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Table 4 (continued)
Factors

Gesture (n = 13)

CB (n = 16)

SGD (n = 39)

Mean (SD)

Range

Mean (SD)

Range

Mean (SD)

Range

8. Cost

86.38 (18.60)

50 – 100

83.61 (15.22)

50 – 100

69.84 (24.12)

10 – 100

9. Promotes social inclusion

75.23 (17.36)

50 – 100

80.17 (16.66)

50 – 100

79.25 (13.44)

50 – 100

CB: communication board; SGD: speech-generating device
Note. Bolded numbers indicate the means that are higher than 80 among the three communication modalities in each
factor.
Table 5
AAC, Themes, and Illustrative Comments of Question (a) Questionnaire Part C
AAC
Gesture
CB
SGD

Themes and number of responses from SLPs

Illustrative comments

Being less well-known (1)

“AAC is not well-known in Thailand”

SES (1)

“Communication board is suitable for various SES”

Maintenance (2)

“Maintenance is easier these days.”
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Table 5 (continued)
AAC

Themes and number of responses from SLPs

Illustrative comments
“SGD could reduce stress while a child with nonverbal

Reduce stress (1)

communication is communicate.”
“Combining gestural communication and SGD would

Multimodality (1)

boost the effectiveness of a child’s communication.”
Support language development (1)

“SGD could promote a child’s language development.”

Effectiveness (2)

“SGD is the most effective among the three AAC modes
because SGD provides voice output.”
“Some children and parent may have problems with

Learnability (1)

learning to communicate by using SGD.”

SES: socioeconomic status; CB: communication board; SGD: speech-generating device
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The 13 SLPs who believed that gestural communication would be the most
appropriate AAC modality to use in Thailand rated cost (M = 86.38, SD = 18.60) and
intelligibility (M = 82.00, SD = 19.14) as more important factors that influenced their
decision. The rating for promotion of social inclusion were lower (M = 75.23, SD =
17.36), followed by usefulness in school (M = 74.38, SD = 18.38), Thai people’s life
style (M = 73.46, SD = 23.67), familiarity toward people with nonverbal communication
(M = 70.69, SD = 24.51), Thai socioeconomic status (SES) (M = 69.15, SD = 25.56),
attitude toward people with nonverbal communication (M = 67.42, SD = 22.26), and
Figure 20
Box-and-Whiskers Plot for SLPs’ Perceptions Pertaining Each Factor Influencing SLPs
Expectation of Gestural Communication as the Most Appropriate AAC Mode to Use in
Thailand
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Thai traditional (M = 60.15, SD = 33.59), respectively. The box plot in Figure 20 shows
that SLPs rated cost as the main factor that they selected gestural communication.
The 18 SLPs who believed that communication boards would be the most
appropriate communication mode to use in Thailand, considered the factor of the
usefulness in school (M = 86.72, SD = 14.31), the factor of intelligibility of the Thai
language (M = 85.94, SD = 14.31), followed by the factor of cost (M = 83.61, SD =
15.22) and social inclusion (M = 80.17, SD = 16.66) as the factors that influenced their
Figure 21
Box-and-Whiskers Plot for SLPs Perceptions Pertaining Each Factor Influencing SLPs
Expectation of Communication Board as the Most Appropriate AAC Mode to Use in
Thailand
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decision the most. These factors were followed by Thai SES (M = 72.61, SD = 28.73),
Thai tradition (M = 64.56, SD = 29.41), attitude toward people with nonverbal
communication (M = 63.56, SD = 26.63), familiarity toward people with nonverbal
communication (M = 61.78, SD = 27.55), Thai people’s life style (M = 61.72, SD =
27.49), respectively. The box plot in Figure 21 illustrates that SLPs who chose a
communication board rated use in school, intelligibility, and costs as the most important
factors.
The 44 SLPs who chose SGDs as the communication modality that would be
likely to be the most appropriate mode to use in Thailand, rated the factor of intelligibility
of the Thai language (M = 91.11, SD = 9.17), followed by use in school (M = 86.30, SD
= 10.50) and promotes social inclusion (M = 79.25, SD = 13.44) as the factors that
affects their decision the most. The mean rating of cost plunged to 69.84 (SD = 24.12),
followed by attitude toward people with nonverbal communication (M = 66.20, SD =
22.23), Thai SES (M = 63.68, SD = 24.57), Thai people’s life style (M = 62.14, SD =
22.36), familiarity toward people with nonverbal communication (M = 58.20, SD =
24.21), and Thai tradition (M = 58.34, SD = 24.61). According to box plot in Figure 22,
the higher ratings for intelligibility and use in schools as the most important factors for
selecting SGD as the most appropriate mode to be used in Thailand is apparent.
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Figure 22
Box-and-Whiskers Plot for SLPs Perceptions Pertaining Each Factor Influencing SLPs
Expectation of SGD as the Most Appropriate AAC Mode to Use in Thailand
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SLPs’ Preferred AAC Mode for Themselves
SLPs selected one AAC mode they preferred to use if they were unable to speak
in Thailand. They then rated the importance of eleven additional factors in making their
decision. There were 74 SLPs who completed this question. The results indicated that 4
(5.41%) selected gestural communication, 14 (18.92%) selected communication boards,
and 56 (75.68%) selected SGDs. The rank ordering of factors considered most
important varied depending on the mode selected. The descriptive data of all factors
were reported in Table 6. Table 7 demonstrates SLPs’ comments and themes on other
factors that influenced SLPs’ decision on selecting either gestural communication,
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communication board, and SGD if they were unable to speak. There was no comment
pertaining to gestural communication. There was one comment about AAC knowledge
and readiness of Thai people regarding to communication board and one comment
about less stress risk pertaining to SGD.
Only four SLPs preferred to use gestural communication. They rated the factor of
portability (M = 86.50, SD = 24.28) as the most important factor influencing their
decision, followed by durability (M = 85.00, SD = 23.81), maintenance (M = 85.00, SD =
23.81), and affordability (M = 80.25, SD = 20.66). The mean rating for promotion of
Figure 24
Box-and-whiskers plot for SLPs perceptions pertaining each factor influencing SLPs
decision of selecting gestural communication to use if SLPs were unable to speak
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Table 6
Means, Standard Deviations, and Main Effect of Analyses of Variance of SLPs’ Perceptions toward Gestural
Communication, Communication Board, and SGD of Question (b) of Questionnaire Part C
Factors

Gesture (n=4)

CB (n=12)

SGD (n=51)

Mean (SD)

Range

Mean (SD)

Range

Mean (SD)

Range

1. Affordability

80.25 (20.66)

50 – 96

70.07 (22.54)

17 – 100

78.41 (16.71)

40 – 100

2. Intelligibility

68.75 (21.75)

50 – 90

83.21 (17.81)

50 – 100

91.86 (10.07)

50 – 100

3. Effectiveness

68.50 (21.50)

50 – 90

84.36 (15.40)

50 – 100

89.25 (11.01)

50 – 100

4. Easy to use

72.50 (26.30)

50 – 100

81.00 (18.86)

50 – 100

85.27 (11.85)

50 – 100

5. Durability

85.00 (23.81)

50 – 100

76.29 (17.95)

50 – 100

75.61 (17.53)

10 – 100

6. Portability

86.25 (24.28)

50 – 100

76.71 (17.13)

50 – 100

80.73 (16.23)

10 – 100

7. Maintenance

85.00 (23.81)

50 – 100

70.50 (13.74)

50 – 93

75.57 (17.04)

30 – 100

8. Motivating to user

72.50 (26.30)

50 – 100

80.71 (17.03)

50 – 100

85.02 (13.67)

50 – 100

9. Promotes speech development

70.00 (24.50)

50 – 100

71.43 (26.24)

13 – 100

78.46 (18.82)

10 – 100

10. Promotes language development

75.00 (23.81)

50 – 100

86.21 (15.44)

50 – 100

82.00 (15.80)

30 – 100
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Table 6 (continued)
Factors

Gesture (n=4)

11. Promotes social inclusion

CB (n=12)

SGD (n=51)

Mean (SD)

Range

Mean (SD)

Range

Mean (SD)

Range

72.50 (26.30)

50 – 100

78.93 (19.61)

41 – 100

82.29 (15.85)

45 – 100

Note. Bolded numbers indicate the values that are higher than 80 among the three communication modalities in each
factor.
Table 7
AAC, themes, and illustrative comments of question (b) of Questionnaire Part C
AAC

Themes and number of responses from

Illustrative comments

SLPs
CB

Knowledge of AAC and readiness (1)

“AAC knowledge and readiness of family member and Thai
people,”

SGD

Reduced stress (1)

“Reduced Stress resulting from being unable to speak the
most compared with other AAC modes.”

CB: communication board; SGD: speech-generating device
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language development dropped to 75.00 (SD = 23.81). The mean ratings and standard
deviations of promotion of social inclusion, easy to use, and promotion of social
inclusion were equal (M = 72.50, SD = 26.30). The rank order of other factors that
affected their decision included promotion of speech development (M = 70.00, SD =
24.50), intelligibility (M = 68.75, SD = 21.75), and effectiveness (M = 68.50, SD =
21.50), respectively. The box plot in Figure 24 displays that the overall rating scores for
each factor is higher than 50. The factors of durability, portability, and maintenance
were similarly rated with higher scores.
The 14 SLPs who preferred to use communication board rated promotes
language development (M = 86.21, SD = 15.44) as the most important factor influencing
their decision, followed by effectiveness (M = 84.36, SD = 15.40), intelligibility (M =
83.21, SD = 17.81), motivating to user (M = 80.71, SD = 17.03). The mean rating scores
of being easy to use immediately dropped to 72.50 (SD = 18.86), followed by promotes
social inclusion (M = 78.93, SD = 19.61), portability (M = 76.71, SD = 17.13), durability
(M = 76.29, SD = 17.95), promotes speech development (M = 71.43, SD = 26.24),
maintenance (M = 70.50, SD = 13.74), and affordability (M = 70.07, SD = 22.54),
respectively. The box plot in Figure25 illustrates that SLPs’ perspectives toward factors
of intelligibility and motivation to use varied broadly. Also, SLPs rated the factor of
maintenance lower than other factors.
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Figure 25
Box-and-whiskers plot for SLPs perceptions pertaining each factor influencing SLPs
decision of selecting communication board to use if SLPs were unable to speak
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The 56 SLPs who preferred to use an SGD rated the factor of intelligibility (M =
91.86, SD = 10.07) as an important factor that affected their decision, followed by
effectiveness (M = 89.25, SD = 11.01), easy to use (M = 85.27, SD = 11.85), and
motivating to user (M = 85.02, SD = 13.67), promotes language development (M =
82.29, SD = 15.73), promotes social inclusion (M = 82.29, SD = 15.85), portability (M =
80.73, SD = 16.23), affordability (M = 78.41, SD = 16.71), durability (M = 75.61, SD =
17.53), maintenance (M = 75.57, SD = 17.04), promotes speech development (M =
78.46, SD = 18.82), respectively. The box plot in Figure 26 depicts that the overall
ratings are high and overall ranges are big with many outliers.
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Figure 26
Box-and-whiskers plot for SLPs’ perceptions pertaining each factor influencing SLPs
decision of selecting SGD to use if SLPs were unable to speak
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CHAPTER FIVE:
DISCUSSION

The purpose of the study was to survey Thai speech-language pathologists
(SLPs) to understand their perceptions of three communication modalities (i.e., gestural
communication, communication boards, speech-generating devices (SGD)). A number
of research studies have pointed out that communication partners’ perceptions play a
key role in their reactions toward people who rely on AAC (e.g., Baxter et al., 2012;
Iacono & Cameron, 2009) and in the premature abandonment of AAC systems
(Johnson et al., 2006). Therefore, the proposed study explored four primary aspects of
perceptions that have been studied previously in the U.S. (i.e., intelligibility, ease of
learnability/use, effectiveness, and preference). However, because AAC systems have
not been well-known nor broadly used in Thailand it was unknown whether the
perceptions of Thai people might be different from those of people in the countries
where AAC systems have been used for many years. It is possible, for example, that
some Thai people might have misunderstandings about AAC system due to their lack of
knowledge and experience. This was confirmed by the demographic questionnaire
information provided. Most Thai SLPs taught children with nonverbal communication to
use gestural communication (78%), followed by speech (54%) to communicate. Also,
because Thailand is a developing country, affordability might be an important factor for
Thai service providers and parents to consider when selecting high tech AAC
modalities. The target group of participants in this study was SLPs, because of their
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expertise in speech-language therapy generally. SLPs’ views on affordability might still
be the same as the general Thai population, but their knowledge about the importance
of communication abilities may counteract that concern. SLPs are likely to have a strong
focus on improving their patients’ communication abilities and on the factors of
intelligibility, effectiveness, ease of learnability, and use. Consequently, one might
predict that SLPs in Thailand would favor SGDs and communication boards over
gestural communication.
SLP Perceptions of Videos of AAC Modalities
Overall, SLPs’ mean perceptions regarding intelligibility, ease of learnability and
use, and effectiveness toward communication boards were lower than those of SGDs
but higher than those of gestural communication. The results indicated that most Thai
SLPs considered SGDs as being the most intelligible and effective. In contrast, the
perceptions of SLPs regarding the ease of learning to use the three AAC modes were
similar. Gestural communication was considered to be the easiest mode for a nonverbal
child to learn or use. For instance, one SLP stated that “Using gestural communication
is easy, flexible and spontaneous….”
Thai SLPs expressed concerns that SGDs might not be appropriate for children
with significant cognitive delays to use. This issue related to the study of Robillard et al.
(2013) who reported positive correlations between cognitive skills and effectiveness in
using SGDs, with only three areas of trainable cognitive skills (i.e., sustained attention,
categorization, and fluid reasoning) significantly predicting performance on using SGDs.
However, this does not mean that children with significant cognitive delays are not able
to use SGDs potentially. SLPs have a significant role in selecting an appropriate SGD
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and in teaching those children the skills most helpful for using SGD to communicate
(ASHA, 2021). Appropriate AAC systems hold promise for helping children with CCNs
to be able to live in society and have a better overall quality of life. AAC systems have
been found to benefit children with CCNs in many domains including communication
skills, expressive and receptive language development, literacy skills, as well as
reducing challenging behaviors resulting from being unable to communicate effectively
(e.g., Drager et al., 2010; Light & Drager; 2010; Mirenda;1997; Romski et al., 2009;
Sigafoos et al., 2004).
The results of this study were largely consistent with the study outcomes of
Achmadi et al. (2015). They also they found that SGDs were rated higher than other
modalities for intelligibility and effectiveness, but not for ease of acquisition. Achmadi et
al. reported that picture exchange was perceived to be easier to learn and use than
manual signing. However, the means for the learning and use of picture exchange and
SGD were not significantly different.
It also was interesting that SGDs were not highly rated by Thai SLPs in terms of
ease of use, contrary to expectations. The finding that Thai SLPs believe that gestural
communication is the easiest communication modes for a child with CCNs to learn and
use might be due to the fact that AAC systems and assistive technology (e.g., eyetracking) for people with CCNs are not well known or used in Thailand. Similarly, Thai
SLPs still lack knowledge and training about the potential for teaching children with
cognitive delays to use AAC systems. Norburn et al. (2016) also reported perspectives
among school personnel in the US similar to those of Thai SLPs. Teachers tended to
believe that aided AAC systems (e.g., picture exchange) and especially high-tech
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systems (e.g., SGDs) were harder to learn and use than natural gestures (unaided AAC
systems). The main justification underlying those perceptions included lack of access to
resources (i.e., AAC equipment) as well as lack of knowledge about AAC.
Factors that Influenced Choice of AAC Modalities
The SLPs were asked to consider a set of factors associating use of each AAC
mode. The SLPs viewed the picture displayed each AAC modality before each segment
of the questionnaire to remind the features of that mode for SLPs. Then SLPs weighed
their impression on each factor when considered using it.
SLPs saw an advantage in using gestural communication for the factors of
affordability, durability, portability, and ease of maintenance. Obviously, gestural
communication can be incorporated into SLP intervention without external equipment as
all that is needed is the child’s body. Thus, high ratings for these four factors is
reasonable. Even among SLPs who saw advantages in those factors, many also
perceived communication limitations resulting from children with motor control
difficulties. They also noted that there no universal rules for natural gestures. As a
result, gestural communication may not be readily understood by unfamiliar
communication partners.
In contrast, SLPs saw particular advantages in the use of SGDs for the factors of
intelligibility, motivating to user, promoting user’s speech-language development, and
social inclusion. Because of voice output, SGDs would apparently promote more
intelligible communication among children with CCNs. Perhaps associated with this
effectiveness, they also highly rated the factors related to gaining the attention of
children with CCNs and motivating them to use an SGD to communicate. Lorah et al.
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(2020) investigated the perceptions of typical preschoolers toward preschoolers with
autistic spectrum disorder across three AAC modalities (SGDs, communication books,
and prelinguistic behaviors). The results indicated that typical preschoolers perceived
that an SGD was the most intelligible and motivating to use because an SGD was
responsive. In addition, voice output was universally interpretable, which would allow
children who rely on SGD to be able to communicate with a wider range of people in the
community. In contrast, using natural gestures to communicate may be ineffective with
people who are not familiar with their unique gestures. These findings also were
consistent with the findings from Achmadi et al. (2015) and Schäfer et al. (2016). They
reported that SGDs were perceived as being the most intelligible AAC mode as well as
promoting social inclusion. Thus, SGDs were perceived to have greater social validity
than other AAC modes. The disadvantages that Thai SLPs expressed related to fragile
device operation (e.g., long-lasting battery, device latency, etc.) and maintenance
issues (e.g., system update, repairs, etc.) are legitimate barriers to using SGDs (e.g.,
Cooper et al., 2009; Dattilo et al., 2007) and perhaps more so in countries with limited
resources for repairs, batteries, etc.
Thai SLPs perceived that communication boards were considered to be least
durable, portable, maintainable, and motivating to use. Many SLPs expressed concerns,
such as, “Maintenance and durability of communication board depend on the material
used”; “Low durability due to getting wet, inappropriate maintenance, etc.”. Portability is
another key factor that might be a challenge in using communication boards. Some Thai
SLPs expressed, “If there are a number of vocabulary sets, it would result in being an
inconvenience for a child to use and carry around.” Because communication boards do
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not include voice output intelligibility could be a problem, especially if navigation of the
communication board is complicated. SLPs also rated communication boards as less
motivating to use compared to gestural communication and SGDs. Johnson et al.
(2006) reported that low motivation of both the AAC user and communication partners
(e.g., SLPs, parents, teachers, etc.) in using AAC systems may result in inappropriate
abandonment of AAC systems. Therefore, SLPs need to realize this danger issue and
try to prevent inappropriate abandonment of communication board by both AAC users
themselves and their communication partners.
Many Thai SLPs believed that children who have cognitive delays with visualspatial problems would not be candidates for using SGDs. This understanding is
inconsistent with the findings of Robillard et al. (2013) who noted that visual-spatial
performance is not considered the most practical predictor of competency for individuals
using SGDs. Another misconception of Thai SLPs was that SGDs were appropriate to a
child who is unable to speak only and would impede speech development of a child who
can speak. ASHA (2021) indicated that all AAC systems including SGDs are for any
patients who are unable to solely rely on verbal speech (i.e., patients with nonverbal
and unintelligible communication). “Some (patients) may use it (AAC) all of the time.
Others may say some words but use AAC for longer sentences or with people they
don’t know well,” said ASHA (2021). A similar misunderstanding also was reported by
Norburn et al. (2016) in that some teachers believed that AAC was not appropriate to
use with children with autism spectrum disorders. The study described that teachers
with this misconception claimed that they lacked knowledge of effective training from
AAC experts. Romski and Sevcik (2005) reported that because of advances in
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technology, there are a broad range of AAC-device options (i.e., from simple technology
to complex systems) that are available for children with different abilities and limitations
(e.g., physical limitations, cognitive impairments, etc.). Obviously, misunderstandings of
service providers (e.g., teacher, SLPs, etc.) could greatly impede the communication
development children with CCNs who might benefits from AAC systems. Thus, it is
important to raise awareness among Thai SLPs about the need for greater knowledge
and training to facilitate the appropriate use of AAC systems in Thailand. Only then can
AAC systems help maximize outcomes of children with CCNs not only in their
communication abilities but also in promoting a better long-term social inclusion with
people in community.
The questions included in Part B and C provide new information. Neither
Achmadi et al. (2015) nor Schäfer et al. (2016) surveyed the array of questions related
to factors that influenced SLPs’ selection of AAC modalities. However, understanding
impressions of Thai SLPs toward factors relating to the use of AAC modalities may help
guide SLPs to promote the use of AAC modality that that would benefit a child with
nonverbal communication individually according to their different capabilities.
Furthermore, this information may help address possible barriers that are precluding
use of specific type of AAC systems to be used. For instance, SGDs were perceived as
being hard to afford and even communication boards were perceived as hard to
maintain.
AAC Modality Preferences for Nonverbal Children in Thailand
SLPs were asked to select one AAC mode that they believed would be the most
appropriate for use by children with CCNs in Thailand. Their preferences varied from
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17% favoring gestural communication, 24% favoring communication boards, and 59%
favoring SGDs. Overall, the vast majority of Thai SLPs preferred SGDs as being AAC
modality for those children over gestural communication and communication board.
Thai SLPs who selected gestural communication or communication boards as
AAC modes that would be appropriate for Thai children with CCNs in Thailand,
considered the cost factor as an advantage over an SGD. As Thailand is an uppermiddle-income country (The World Thai Bank, 2021), the socioeconomic status of Thai
families needs to be considered when SLPs plan to prescribe high-tech AAC systems to
patients. Issues regarding funding availability associated with choosing AAC systems
also was reported in Malaysia (upper-middle-income country) as well as other low- and
middle-income countries due to lack of government funding (Balandin & Iacono, 1999;
Singh et al., 2020; Soto & Yu, 2014). Therefore, it is recommended that Thai SLPs
should discuss with patient’s parents the pros and cons of AAC systems and to consider
their ability to follow through with purchases, training, and use of recommended AAC
systems.
Although the cost of AAC systems is important to consider, most Thai SLPs
perceived that SGDs were more appropriate to use with children with nonverbal
communication in Thailand among the three AAC modalities. The rating considered
most highly for this preference for children with CCNs in Thailand was the intelligibility of
SGDs over natural gestures and communication boards. In addition, the SLPs saw
more limitations of gestural communication and communication boards than those of
SGDs. For example, communication boards were less durable (e.g., material used is
laminated paper), harder to maintain (e.g., inconvenient to add more vocabulary sets)
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and less portable (e.g., being heavy to carry around when more vocabulary sets are
expanded). For a gestural communication, this modality was perceived as being the
lowest intelligible.
These findings are largely consistent with the research outcomes from the
countries that have been broadly using AAC systems with people with CCNs. Achmadi
et al. (2015) investigated perceptions among undergraduate and teacher populations.
They found that SGDs were nominated to be preferred communication mode, among
manual signing, picture exchange, and SGDs. Similar outcomes were reported by
Hyppa-Martin et al. (2016) and Lorah et al. (2021) who investigated typical young
students’ preferences of AAC modes. Both studies indicated that students preferred
SGDs over non-electronic AAC modalities.
SLPs’ AAC Modality Preferences for Themselves
Thai SLPs also were asked to select one AAC mode that they preferred if they
were unable to speak. The results indicated that Thai SLPs overwhelmingly preferred
SGDs over gestural communication and communication boards. In fact, many more
SLPs selected SGD as a preferred modality for themselves (76%) than for children with
CCNs (59%). The number of SLPs who chose gestural communication and
communication boards dropped when they were asked to choose the AAC modality that
they preferred for themselves, especially gestural communication. These findings were
consistent with the outcomes from studies of Schäfer et al. (2016). This study reported
that SLPs preferred SGDs to use if they were unable to speak with justifications
pertaining to intelligibility and ease of use.
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According to SLPs’ perceptions toward factors influencing their preference, Thai
SLPs saw advantages in SGDs in many factors especially the factor of intelligibility. The
differences in the percentage of SLPs choosing preferred AAC modality for themselves
versus for children with CCNs are mainly influenced by the factors of affordability and
capabilities (e.g., cognitive development). This is in part due to the fact that the
socioeconomic status of the general Thai population is more diverse and perhaps less
resourced overall than the SLP population. Therefore, consideration of affordability
would limit options of AAC mode for parents with low-incomes. Also, because many
SLPs believed that cognitive impairment would negatively affect the use of SGDs, more
SLPs preferred gestural communication and communication boards for children with
CCNs.
Limitations
One potential limitation was the limited examples of a child using the three
modes of communication. The boy actor who played the role of a child with nonverbal
communication in the video was a typically developing child, well behaved, and rather
efficient in using all three modalities. He used all three modalities fluently and
confidently. Even when he was pretending that he was unable to speak and used
gestural communication, his gestures were easy to comprehend, which may not
accurately reflect the communication capacity of many children with CCNs in real life. In
addition, the video stimuli viewed before each segment of the questionnaire to help
expose SLPs to the three AAC modalities were approximately one minute long and
included only five basic communication functions (i.e., greeting, requesting, asking,
answering, and rejecting). Findings might be different if SLPs had watched videos with
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more complicated communication functions (i.e., narration, fixing communication
breakdowns, adding more details, changing topics, etc.) and with actual children with
CCNs. More videos that may have been more realistic may have resulted in greater
differences in ratings of communication modalities.
Another limitation is that the questionnaire was rather long. This might be the
possible reason that a number of SLPs failed to complete the whole questionnaire.
Although an impressive 38% of SLPs in Thailand completed the survey, the total
number of responses is relatively small.
Conclusion
Despite these limitations, the findings of this study offer useful information to
guide Thai SLPs to provide access to appropriate AAC modalities for their patients.
Furthermore, with the outcomes of the current study, SLPs could potentially advocate
for greater use of AAC systems in Thailand. According to the results of this study, SGDs
were considered the AAC mode with the most promise for improving communication
success and the long-term social well-being for children with CCNs.
However, there also were some surprising perceptions and potential
misunderstandings about AAC systems among Thai SLPs. Such perceptions could
impede children with CCNs from attaining benefits from AAC systems. For example, the
misconception that SGDs would hinder speech development of children with
communication disorders who can speak could block the opportunity for those children
to use AAC systems to support their communication skills. Reviews of literature have
dispelled this assumption and found that AAC systems can be used to support the
communication of children with unintelligible speech (ASHA, 2021). Thus, there is a
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need to improve training regarding AAC presently as the population in Thailand relies
on SLPs as the main group of experts on communication generally. They play a key role
in providing AAC systems to patients with CCNs. In addition, with solid knowledge about
AAC systems, SLPs would have more confidence in using AAC systems with their
patients (e.g., Baxter et al, 2003; Johnson et al., 2006; Norbun et al., 2016). Lastly,
since Thailand is a country that may lack government funding support, greater advocacy
is needed, especially so stakeholders can experience the benefits of use of SGDs as an
alternative mode that maximizes effective communication.
Future Research
The purpose of this study was to explore the perceptions of Thai SLPs toward
three AAC modalities (i.e., gestural communication, communication boards, and SGDs).
Further understanding of other stakeholders’ perceptions toward these modalities as
well as other AAC modalities are needed. The other stakeholders’ perceptions would
include parents (e.g., parents from different socioeconomic status, social
circumstances, and areas in Thailand), teachers at special education schools (e.g.,
teachers from private school and public school or different areas in Thailand), and
caregivers in orphanages where many children with CCNs reside. In addition, the video
vignettes displaying features of each AAC modality should include more varied
communication functions and real-life settings. Likewise, it may be possible to gather
video illustrations of actual children with CCNs who rely on AAC systems. Moreover, it
may be possible to streamline the questions to shorten the survey and capture
important information more efficiently. Longitudinal studies also would allow researchers
to track changes in the perceptions and confidence of SLPs after using AAC systems
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with children with CCNs. Finally, the study of perceptions toward AAC systems should
be replicated in other countries to better understand the influence of cultural, language
differences, and socioeconomic differences on perceptions.
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Appendix A: Script for The Three AAC Conditions

SLP: Hello!
C: Hello! (Greeting)
SLP: What do you want to play today?
C: Car (Answering)
SLP: There it is! (SLP hands a plush dinosaur to the child)
C: No (Rejecting)
SLP: Oh, It’s not (SLP puts the dinosaur back in the bag). Here you go! (SLP shows the
child two car toys, with a small one and a big one)
C: Big (Requesting)
SLP: There you go! (SLP hands the big car to the child) I’m going to have the dinosaur
to eat/fight with the car.
…. Firetruck siren….
C: What? (Asking)
SLP: It is a fire truck siren.
C: (The child stares at a cookie for a while)
SLP: Huh?
C: Cookie (Requesting)
SLP: (SLP hands a box with a cookie to the child)
…END…
*SLP = Speech-language pathologist; C = Child
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Appendix B: Video Fidelity Form

Modality

Gesture

CB

SGD

Communication
Function
(Write a checkmark if
you see that
communication
function)

What situation
(Describe)

Asking
Rejecting
Requesting
Greeting
Answering
Asking
Rejecting
Requesting
Greeting
Answering
Asking
Rejecting
Requesting
Greeting
Answering

CB = Communication Board
SGD = Speech-Generating Device
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The extent to which
it is seen (Rate
between 1 and 5; 1 =
hardly seen and 5 =
clearly seen)

Appendix C: Questionnaire
Part A: Please consider the statements below and rate to which extent you agree on
them toward gestural communication/ communication board/ SGD. (0 = highly disagree;
100 = highly agree)
Statements

(Highly Disagree)
0

(Highly Agree)
100

1. This mode is easy for me to understand a
child’s communication.
2. This mode would be easy for me to use or
learn to use.
3. This mode would be easy for a child to use or
learn to use.
4. This mode would be appropriate for a child
with significant cognitive delays.
5. This mode seems to be effective for a child
with nonverbal communication in the
community.
6. This mode would not cause a negative image
to a child (e.g., make a child look strange or
disabled).
7. This mode would be beneficial to the longterm social well-being of a child.
(e.g., promote social inclusion and
cooperation with colleagues in school or
workplace, strengthen the relationship with
others, develop a friendship with a new
person, etc.)

Part B: When considering the use of a Gestural Communication/ Communication
Board/ SGD, rate your impressions of each of these factors. (0= highly negative feature
– 100= highly positive feature)

Factors

(Highly negative)
0

Affordability
Intelligibility
Durability
Portability
Maintenance
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(Highly positive)
100

Motivates to user
Promotes speech development
Promotes language development
Promotes social inclusion

Other factor(s). Please identify in the box below

Part C: Please read through the questions below and follow the instructions
1. Pick ONE mode that you think it would be the most appropriate to use with
nonverbal children. Rate the importance of each of these factors in making your
decision (0 = not important at all, 100 = very important)
•

Communication Board

•

Gestural Communication

•

Speech-Generating Device (SGD)

Factors
Intelligibility
Usefulness in school environments in
Thailand (e.g., school setting, teachers,
peers, etc.)
Attitudes of Thai people toward people
with nonverbal communication
Familiarity of general population in
Thailand toward people with nonverbal
communication
Thai socioeconomic status (i.e.,
affordability)
Thai tradition
Thai people’s life style
Cost
Promotes social inclusion

(not important at all)
0
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(very important)
100

Other factor(s). Please identify in the box below

2. Pick ONE mode that you would prefer to use if YOU were unable to speak. And
rate each of these factor(s) affecting your preference to use that mode.
•

Communication Board

•

Gestural Communication

•

Speech-Generating Device (SGD)

Factors
Affordability
Intelligibility
Effectiveness
Easy to use
Durability
Portability
Maintenance
Motivating to user
Promotes speech development
Promotes language development
Promotes social inclusion

(Highly negative)
0

Other factor(s). Please identify in the box below
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(Highly positive)
100

Appendix D: Questionnaire Validity Form Part A, B and C

Questionnaire Validity Form Part A
Dimension

Question

Intelligibility

This mode is easy for me to understand a child’s
communication?

Ease of
Use/Learnability

Easy to understand
(Rate between 1 and 5;
1 = very hard to
understand and 5 = very
easy to understand)

This mode would be easy for me to use or learn to
use?
This mode would be easy for a child to use or
learn to use?
This mode would be most appropriate for a child
with significant cognitive delays.

Effectiveness

This mode seems to be effective for a child with
nonverbal communication in the community?
This mode would not cause negative image to a
child (e.g., make a child look strange or disabled)?
This mode would be beneficial to the long-term
social well-being of a child?
(e.g., promote social inclusion and cooperation
with colleagues in school or workplace, strengthen
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Conveys the intention of
the dimension
(Rate between 1 and 5;
1 = don’t convey at all and
5 = clearly convey)

the relationship with others, develop a friendship
with a new person, etc.)

Questionnaire Validity Form Part B and C

Question

Easy to understand
(Rate between 1 and 5;
1 = very hard to understand and 5 = very easy to understand)

1. When considering the use of a gestural
communication, rate your impressions of each of
these factors. (0= highly negative feature – 100=
highly positive feature)
A. Affordability
B. Intelligibility
C. Durability
D. Portability
E. Maintenance
F. Motivates to user
G. Promotes speech development
H. Promotes language development
I. Promotes social inclusion
J. Other(s)
2. When considering the use of communication board,
rate your impressions of each of these factors (0=
highly negative feature – 100= highly positive feature)
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3. When considering the use of speech-generating
device (SGD), rate your impressions of each of these
factors (0= highly negative feature – 100= highly
positive feature)
4. Pick ONE mode that you think it would be the most
appropriate to use with nonverbal children. Rate the
importance of each of these factors in making your
decision (0 = not important at all, 100 = very
important)
• Gestural Communication
• Communication Board
• Speech-Generating Device
A. Intelligibility
B. Usefulness in school
C. Attitudes of Thai people toward people with
nonverbal communication
D. Familiarity of general population in Thailand toward
people with nonverbal communication
E. Thai socioeconomic status
F. Thai tradition
G. Thai people’s life style
H. Cost
I. Promotes social inclusion
J. Other(s)
5. Pick ONE mode that you would prefer to use if YOU
were unable to speak. And rate each of these
factor(s) affecting your preference to use that mode.
•
•
•

Gestural Communication
Communication Board
Speech-Generating Device
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A.
B.
C.
D.
E.
F.
G.
H.
I.
J.
K.
L.

Affordability
Intelligibility
Effectiveness
Easy to use
Durability
Portability
Maintenance
Motivating to user
Promotes speech development
Promotes language development
Promotes social inclusion
Others
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Appendix E: Consent Form
Informed Consent to Participate in Research
Information to Consider Before Taking Part in this Research Study
Title: The Perspectives of Speech-Language Pathologists toward Augmentative and
Alternative Communication in Thailand

Overview: You are being asked to take part in a research study. The information in this
document should help you to decide if you would like to participate.
Study Staff: This study is being led by Wansiya Kamonsitichai, SLP who is a PhD
candidate at the University of South Florida. This person is called the Principal
Investigator. She is being guided in this research by Dr. Howard Goldstein.
Study Details: This study involves an online survey to explore the perspectives of
Thai speech-language pathologists toward three communication modes, including
gestural communication, communication boards, and speech-generating devices
(SGD).
Participants: You are being asked to take part because speech-language
pathologists are the main group of experts that provide speech and language
evaluation and intervention for clients with communication disorders.
Voluntary Participation: Your participation is voluntary and you may stop your
participation at any time. There will be no penalties or loss of benefits or
opportunities if you do not participate or decide to stop once you start. Your decision
to participate will not affect your job status, employment record, employee
evaluations, or advancement opportunities.
Benefits, Compensation, and Risk: We do not know if you will receive any benefit
from your participation. This research is considered minimal risk. Minimal risk
means that study risks are the same as the risks you face in daily life.
Confidentiality: Even if we publish the findings from this study, we will keep your
study information private and confidential. Anyone with the authority to look at your
records must keep them confidential.

Why are you being asked to take part?
Augmentative and alternative communication (AAC) is an area of clinical practice that
focuses on compensatory strategies for the communication of individuals with severe
expressive and receptive communication difficulties. Several studies have demonstrated
that AAC, with appropriate intervention, promotes speech and language development
as well as decreases challenging behaviors in children with severe communication
disorders. Unfortunately, AAC systems are not well-known and the implementation rate
is low in Thailand. An important step in introducing AAC systems in Thailand is to
explore the perspectives of Thai people. However, this study will focus on SLPs
because they are the group of experts that provide speech and language intervention
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for individuals with communication disorders. The findings of this survey may also help
inform the future design of appropriate AAC systems and interventions for individuals
with severe communication disorders.
Study Procedures
If you take part in this study, you will be asked to complete an online survey. This
survey is comprised of 2 sections. The first section consists of 6 rating-scale questions
and these questions will be presented 3 times for each of three communication
modalities. The second section consists of two multiple-choice questions, with two
open-ended questions asking the reasons underlying your responses. It is anticipated
that the survey will take 20 minutes to complete.
Alternatives / Voluntary Participation / Withdrawal
You do not have to participate in this research study. You should only take part in this
study if you want to volunteer. You are free to participate in this research or withdraw
during responding the questionnaire. Your responses will be saved and reported
through REDCap, affiliated with the Department of Communication Sciences and
Disorders at the University of South Florida, only when all the questions in the survey
are completed. If the questionnaire is left incomplete, your responses will not be saved
and reported through REDCap. Withdrawing after completing the questionnaire is
impossible due to the fact that the questionnaire does not ask for the participants’
identification. Your responses will be stored for 5 years after the final report is submitted
to the IRB before being deleted from both REDCap cloud storage and the researchers’
computer. There will be no penalty or loss of benefits you are entitled to receive if you
stop taking part in this study.
Benefits and Risks
We are unsure if you will receive any benefits by taking part in this research study. This
research is considered to be minimal risk.
Compensation
Respondents will not receive any payments or other compensation for taking part in this
survey.
Privacy and Confidentiality
We will do our best to keep your records private and confidential. We cannot guarantee
absolute confidentiality. Your personal information may be disclosed if required by law.
Certain people may need to see your study records. The only people who will be
allowed to see these records are: Wanisya Kamonsitichai, Principal Investigator; Dr.
Howard Goldstein, Faculty Advisor; Research Assistants; and The University of South
Florida Institutional Review Board (IRB).
Your information or samples collected as part of the research, even if identifiers are
removed, will NOT be used or distributed for future research studies.
It is possible, although unlikely, that unauthorized individuals could gain access to your
responses because you are responding online. Confidentiality will be maintained to the
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degree permitted by the technology used. No guarantees can be made regarding the
interception of data sent via the Internet. However, your participation in this online
survey involves risks similar to a person’s everyday use of the Internet. If you complete
and submit an anonymous survey and later request your data be withdrawn, this may or
may not be possible as the researcher may be unable to extract anonymous data from
the database.
Contact Information
If you have any questions, concerns or complaints about this study, call Wansiya
Kamonsitichai at +1-863-451-1932 or email at wansiya@usf.edu. If you have questions
about your rights, complaints, or issues as a person taking part in this study, call the
USF IRB at +1-813- 974-5638 or contact the IRB by email at RSCH-IRB@usf.edu.
We may publish what we learn from this study. If we do, we will not let anyone know
your name. We will not publish anything else that would let people know who you are.
You can print a copy of this consent form for your records.
I freely give my consent to take part in this study. I understand that by proceeding with
this survey, I am agreeing to take part in research and I am 18 years of age or older.
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Appendix F: Questionnaire Instruction
Thanks for participating in the survey. The survey focuses on investigating the
perspectives of speech-language pathologists toward the performance of the three
communication modalities used by a child with nonverbal communication. The
questionnaire consists two part (i.e., Part A and Part B):
Part A: You will watch three videos displaying the child without speech using
three communication modes (i.e., speech-generating device, communication board, and
gestural communication) to communicate with the researcher. Responding the survey
requires you to focus on performance of communication modalities, not performance of
a user or the child in the video. The set of seven questions in the questionnaire is used
repeatedly in all three communication modes. The questions ask you to rate from 0 (left
side of the rating bar) to 100 (right side of the rating bar): 0 = highly disagree and; 100 =
highly agree. Each video starts with the label of communication mode before that video
demonstrating the child using that communication mode will follow. Each video will be
followed by a set of questions. After completing questionnaire for the first
communication mode, the second video and third video demonstrating remaining
communication modes with the same set of questions will show up.
Part B: After completing questionnaire Part A, Questionnaire Part B will present.
You will see the picture of each modality and rate your impression from 0 (highly
negative) to 100 (highly positive) on nine factors when consider using that
communication modality.
Part C: After completing Questionnaire Part B, questionnaire Part C will present.
This part consists of two questions. The questions ask you to select one of three
communication modes that you prefer. Each of these two questions combining with
follow up rating scales in which you are required to weigh the importance of factors that
influence your decision.
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Please read the questions and instruction provided for each part of the survey
carefully before responding the survey.
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